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STACK DISPOSAL OF CHEMICAL WASTE 


C. A. GOSLINE 
Ly , Engi ing Department, E. |. du Pont de Nemours & Co., Inc 
WILMINGTON, DEL. 


HE PURPOSE of this talk is to review the causes of different flow 

patterns of stack effluents in the atmosphere, to show results that 
have been obtained from proper consideration of the factors involved in 
stack disposal and to discuss the effects of the dispersion characteristics 
on different aspects of air pollution abatement. Some of the aspects that 
will be treated are site selection, site layout, design of disposal facilities, 
city planning, research and legal aspects. 

By now most industrial engineers are generally familiar with the fact 
that the vertical temperature gradient and the wind speed are the primary 
weather elements that determine the dispersion of wastes discharged 
from stacks. Nevertheless, it is worth while to review the situation 
briefly. On chart 1 are plotted two flow patterns which have been 
idealized and which have been related to the vertical temperature 


gradient, usually ternved the “lapse rate.” As can be seen, dispersion is 


slow during the stable condition (as shown on the upper part of the 


chart), whereas it is more rapid during the unstable condition, as shown 
in the lower part of the chart. It is well to remember that the upper 
flow pattern is typical of nighttime conditions, whereas the lower flow 


pattern is typical of most daytime conditions. During periods of fog the 


dispersion characteristics are much like the upper flow pattern, even 
though the fog may occur during daylight. In the upper condition the 
stack effluents may flow for relatively long distances from tall stacks while 
remaining at or above stack top level. Dispersion is relatively slow in this 
condition. During the bottom flow pattern the stack discharges are 
entrained in eddies that tend to move more or less intact across the 


countryside. At a point downwind from the stack, this results in alter- 
nate exposure to varying concentrations of the stack effluent, followed by 
a period when the concentration is zero. Peak concentrations near 
the stack occur during the unstable flow pattern type. 


Presented at the Annual Meeting of the Smoke Prevention Association of 
America, in Montreal, Canada, May 23, 1950 
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Chart 1.—Dispersion ys. stability (from Falk, L. L.: Atmospheric Characteristics 
Applied to Air Pollution Problems, a paper read at the Second Air Pollution Abate- 
ment Conference, Manufacturing Chemists’ Association in New York, May 19, 1950). 
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Chart 2.—Temperature gradient, wind speed and NO: concentration at a 
distance of 800 ft. (244 M.) from the stack on Aug. 10, 1948 (from Gosline, C. A.: 
Air Pollution Abatement in Chemical Plants, Am. Indust. Hyg. A. Quart. 2:20-29 
[March] 1950, (fig. 1) 
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On chart 2 one may see a plot of gas concentration, wind speed and 
vertical temperature gradient downwind from a stack on one of the plants 
of E. I. du Pont de Nemours & Co., Inc.; the stack height was 80 ft. 
(24 M.); about 10 cu. ft./min. of nitrogen oxides was discharged. 
Theoretically, the concentration should be near 0.19 p. p.m.; the actual 
average for the period was 0.21 p.p.m. The average in the eddies 
was 1.2 p.p.m. As can be seen from the bottom portion of the chart, 
the concentration of the stack effluent changes from zero to a peak of 
2 or 3 p. p.m. and back to zero again within a few minutes. This vari- 


ation is rapid and is typical of exposures at a single point during periods 
of light to moderate turbulence at a distance of about 10 stack heights. 
These variations are amplified in chart 3; this chart likewise shows the 
rapid fluctuations and concentrations at a single point downwind from 


Chart 3.—Time variations of downwind contaminant concentration under 
moderate atmospheric turbulence (from Gosline, C. A.: Weather Engineering, 
Collier’s Encylopediae, New York, P. F. Collier & Son Corporation, 1950). 


a point source of pollution. These variations lead to an important point 
that is often overlooked in discussions about stack dispersion and con- 
centrations that may be permissible. It should be fairly obvious that 
there is no such thing as a single concentration or the single concen- 
tration. The complex mechanism transporting these stack gases simply 
distributes the gas in such a manner that until one gets great distances 
from the stack the concentration varies rapidly from zero to some finite 
level, depending on the usual factors, and then back to zero again. 
Consequently, it is important to deal with the concentrations in some 
sort of statistical procedure. If one takes data such as are presented in 
the previous charts and plots the concentration frequency distribution, 
the result is chart 4. On chart 4 can be seen the number of times that 
a given concentration occurred downwind from a single point source of 
pollution, As can be seen, the distribution is skewed slightly to the left. 
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Chart 4.—Distribution of contaminant concentration at two-second analysis 
intervals (from Falk, L. I Atmospheric Characteristics Applied to Air 
Pollution Problems, a paper read at the Second Air Pollution Abatement Con 
ference, Manufacturing Chemists’ Association, in New York, May 19, 1950) 
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Chart 5.—Effect of stability on concentration probability at low wind speeds and 
small distances (from Gosline, C. A Air Pollution Abatement in Chemical 
Plants, Am. Indust. Hyg. A. Quart. 2:26-29 [March] 1950, fig. 2) 
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This is not entirely real, as the detecting instrument is more able to 
detect high concentrations than low concentrations. When data like 
those on chart 4 are accumulated and plotted on arithmetical probability 
graph paper, the result is as shown on chart 5. This shows a com- 
parison between concentration probability for an unstable lapse rate 
versus the probability for a stable lapse rate at a distance of five stack 
heights when the wind speed was less than 6 mi. (9.5 km.) an hour. 
The occurrence of nitrogen oxide at ground level during stable conditions 
may be due to mechanical eddies created by surface friction. That these 
occur in the lowest 100 ft. (30 m.) is indicated by work at Brookhaven 
National Laboratory. These variations must be taken into account in 
considering the air pollution or dispersion problem. 

Finally, before the effects of these on stack disposal problems are 
considered, the factors of pollution abatement and control should be 
reviewed, These factors fall into three divisions on a functional basis. 
One of these divisions concerns site surveys; the second, new plant 
design and plant increases; the third, additions to be made to wastes 
disposal facilities at existing plants. These are outlined as follows: 

1, Site Surveys 

a) Condition and flow of receiving water. This is important if the 

stack effluents are to be scrubbed and flushed into the streams. 

(b) Weather factors influencing dispersion. Here one is talking 

about the persistence and duration of slow dispersion conditions, 
which in turn are functions of lapse rate and wind speeds. 

(c) Legal requirements and local restrictions. 

(d) The cost to meet standards, if any 

(e) Limitations that waste disposal may place on plant expansion 

New Plant Design and Plant Increases 

(a) Preliminary agreement with the control authorities, if any. 

(b) Facilities required to limit the quantity of waste at some level 

predetermined with control authorities or without them if there 
are none. 

(c) Approval of plans. 

(d) Waste disposal permits. 

(e) Provisions for keeping the operating department informed. 


(f) Start-up of waste disposal facilities in preparation of operation 
constructions. 


Waste Disposal Facilities to be Added to Existing Plants 
(a) Agreement on the degree of improvement required. 


(b) Tentative approval from the control agency that this is adequate. 


(c) Design of facilities. 
(d) Approval of plans and any necessary permits. 
(e) Start-up and operation of facilities. 
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DETERMINING STACK SIZE 


The first step in designing stack disposal facilities is to obtain the 
composition of the stack gases. This is important in order to determine 
stack height, stack diameter, desirable exit yzas velocity and temperature 
or whether scrubbing, absorption or some collection facilities are more 
desirable. 

Once the composition of the stack gases has been determined—either 
from stack analyses, from data obtained in process development research, 
or from estimations based on experience—consideration must be given 
to the toxicity and odor characteristics of the individual components. 
When these have been determined, it is possible to decide how big the 
stack must be or how much material must be removed from the stack 
before it is allowed to discharge to the atmosphere. At this point one 
must face the knowledge, or lack of knowledge, concerning the toxicity 
and odor characteristics of the discharges. For example, if nitrogen 
oxide fumes are being considered, one finds that for NO, the maximum 
allowable concentration has been set at 20 to 25 p.p.m. This assumes 
that healthy working people will be continuously exposed to that con 
centration for eight hours. It does not concern workers exposed to 50 
p. p.m. for four hours and 0 p. p.m. for another four hours. Moreover, 
single inhalations have been known to cause death when concentrations 
were as high as 200 or 300 p. p.m. Faced with this information, one 
may use the Bosanquet, the Sutton or the Brookhaven National 
Laboratory formula! to calculate the average concentration at a point 
downwind from the stack. In these calculations one should assume poor 
dispersion conditions because they are known to occur (albeit infre- 
quently). If one then takes into consideration the fact that nitrogen 
oxide fumes may be smelled at a range of 5 to 10 p. p.m. and that the 
odor may be obnoxious to residents nearby, then it quickly becomes 
obvious that the system must be predicated on discharging so little 
material that the peak concentration of 5 to 10 p.p.m. will not be 
exceeded, It is here that information such as that shown on chart 5 is 
important. Of course, one must decide how often the peak may be 
permitted. It is arbitrarily suggested that those peaks that fall outside 
the 97.7 per cent cumulative frequency (outside 20 of the mean concen- 
tration) would not be too frequent. If the peaks should not exceed 5 


to 10 p.p.m., one can then back-calculate, using the aforementioned 


1. Lowry, P. H.: The Statistical Analysis of Data in the Field of Atmospheric 
Diffusion, a paper presented at the meeting of the American Meteorological Society 
at New York University in January 1949. Gosline, C. A The Role of the 
Meteorologist in a Large Company, Bull. Am. Meteorol. Soc. 30:119-123 (April) 
1949. Bosanquet, C. H The Spread of Smoke and Gases from Chimneys, Tr 
For. Soc. $32:1249-1264. 1936. Sutton, O. G.: “The Theoretical Distribution of 
Airborne Pollution from Factory Chimneys, Quart. J. Meteorol. 73:426, 1947 
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formulas to determine the safe or satisfactory stack height. It is, of 
course, true that this system for design includes many conservative 
assumptions and may result in larger stacks than would be required if 
one knew all of the answers. However, the cost difference between a 
125 ft. (38 M.) stack and a 150 ft. (45.5 M.) stack is usually relatively 
small in terms of the trouble of correcting the nuisance if the stack is 
made too short. Consequently, the conservative assumptions are some- 
what justified on the basis that “an ounce of prevention is worth a 
pound of cure.” 


EFFECTS 


OF DISPERSION ON DIFFERENT PHASES OF AIR 


POLLUTION ABATEMENT 


Returning to some of the flow patterns, | shall discuss the effects 
of these flow patterns on different phases of air pollution abatement. 
Site Selection—The implications of this may be put briefly in the 
form of two questions : First, what part of the country should be selected ? 
Second, what specific tract of land should be selected in the area picked 
as being most desirable? In other words, shall the plant be located at 
Buffalo—or Louisville—or Chicago—or some other point? The factors 
which determine this location are the potential market in the area, the 
cost of raw materials at the site, the cost of sales, the available labor 
supply, the construction cost, the power and water supply and the waste 
disposal requirements. These are listed more or less in order of impor- 
tance. The selection of the specific tract of land on which to build a 
plant is generally dictated by such items as the tracts available for option 
or purchase, the presence or absence of rail, barge or truck service, the 
water supply at that particular point, the soil mechanics and, again, 
the waste disposal requirements. The object of the foregoing outline of 
the several factors that are important is to emphasize that waste disposal, 
particularly the discharging of wastes to the atmosphere, is only one of 
many factors that must be considered. It is seldom that one site is “tops” 
in all the requirements; hence, the job is to evaluate the several alter 
nates. It is here that the analysis of waste disposal requirements plays 
an important part. If the costs for adequate waste disposal appear too 
high at one site, that site may be abandoned and another selected. How- 
ever, as more frequently is the case, the increased cost of waste facilities 
at one site, while high, may easily be less than the cost of, for example, 
building several miles of railroad track, pumping plant water a few miles, 
blasting through solid rock for foundations or putting down piling for 
support of all major buildings. In other words, if it is less expensive to 
provide additional waste disposal facilities than it is to provide extra 
transportation facilities, power facilities or water supply, then why not 


pay for the extra cost of waste treatment? Frequently, the cost of 
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preventing an air pollution problem is an important part of the cost of 
the plant and consequently this factor should be evaluated along with 
other site selection factors. This may involve considerable work. It 
may include making a microclimate * survey of the site in order to deter- 
mine the local dispersion characteristics and their effects on the wastes 
involved in the problem. It also involves working closely with the design 
engineers and the individuals of the management who are responsible 
for the success of the project. 

While not directly connected with stack disposal, weather will bear 
on the extent to which air may be polluted from burning grounds or raw 
materials storage. For example, the location of the sulfur pile of a 
sulfuric acid plant may be such that wind losses can be very high. The 
losses may be minimized by locating the pile so that it will be protected 
by the building during periods of strong winds. This will not only help 
prevent a pollution problem from sulfur dust but may also save up to 
1 per cent of the total sulfur unloaded. At an average sulfuric acid 
plant up to 300 tons a year of the purchased sulfur may never be handled 
into the process because of the wind losses. At the current rate of $25 
a ton, $7,500 would be lost, owing to windage. This may be cut to half 
or less by proper location or may be doubled by improper location. 

Design of Stack Disposal Facilities —Referring to chart 3, one must 
take into account the variations in the concentration. As previously 
described, the stack may be selected on the basis of the peak variation 
in concentration, if, for example, it is an odor problem; or it may be 
selected on the basis of average concentration, if the problem is one which 
relates to damage of vegetation, corrosion or some other time-concen- 
tration-product effect. This is a simplification to show that the primary 
consideration may be peaks of short duration or averages of long 
duration. Obviously, both considerations may be present and important. 

Using hills as points for discharging stack effluents is desirable, but 
the cost of running the line up the hill must be weighed against the cost 
of building a higher stack at the foot of the hill. Since wind patterns 
over valleys follow surface air conditions in the daytime and upper air 
conditions at night, it is not necessary to discharge from the top of the 
hill but is necessary only to get the effluent above the crest height. This 
may be done over the middle of the valley as well as from the top of 
the hill 

If ravines are used for locating incinerators, account must be taken 
of the effects of air stagnation in the ravine or of air draining down the 
ravine slopes and out the mouth of the ravine. Some of the wastes will 
be carried with this flow. 


2 The term “microclimate” is used to designate the climate of the exact 
plant site (a few acres in area) as distinguished from the general climate of a large 
area (say the whole state). 
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City Planning —At the United States Technical Conference on Air 
Pollution held in Washington, D. C., May 3-5, 1950, some mention was 
made of zoning cities so that air pollution could thereby be minimized. 
It seems to me that this premise is in contradiction to the known 
dispersion patterns that exist downwind from stacks. Flow patterns of 
stack effluents vary widely from day to night. Many have observed that 
the smoke trails extend for 5, 10, even 20 mi. (8, 16 or 32 km.) under 


extremely slow dispersion conditions. During such conditions there is 
relatively little dilution of the stack effluent in the layer in which it is 
discharged. Of course, above and below this layer there is no pollution. 
Since, however, there are stacks of many sizes, the net result is that the 


whole layer within or beneath the inversion accumulates pollution from 


sources at many levels. If one acknowledges that under these conditions 


the flow from a single stack may extend several miles, one is faced with 


the dilemma of zoning on the basis of locating individual plants several 


miles apart. Obviously, this is not possible. Hence, either the zoning 


concept must be reconsidered or one must overlook the facts about 
dispersion. 


EFFECTS OF DISPERSION ON 
AIR 


HEALTH 
POLLUTION 


EFFECTS OF 


When one talks about air pollution affecting health or vegetation, 
one must remember that fumes are not always present at a point down- 


wind from a single source. As a matter of fact, a point may be 
downwind only 15 or 20 per cent of the time. As seen from chart 2, 


only 10 or 15 per cent of this time will stack gases actually be present 


at that point at distances relatively close to source, where the concen- 


trations are highest. Those who are planning research in the fields of 
medicine and hygiene must take this into account. If the subject is 


going to be exposed only intermittently for a maximum of 10 to 20 per 


cent of the time, and more likely 1 to 5 per cent of the time, it seems 


that standards or studies to determine chronic effects based on continuous 


long exposures may be misleading. Since it is true that there are multiple 


sources of the same pollutants, for example, sulfur gases, it may make 


no difference whether or not a subject is downwind from one particular 


point or not. It is entirely possible that he will be downwind from some 
source of pollution most or all of the time. Consequently, he will be 


subjected not only to varying degrees of concentration of a single effluent 
but to varying degrees of different effluents. Thus, it would seem that 
before any meaningful medical research can be done, a study of the 


frequency of different concentrations of pollution actually experienced in 


city atmospheres is in order. The frequency will vary widely with 
location. 
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LEGAL 


ASPECTS 
All the studies so far done have shown that the maximum extent of 
air pollution even from large sources, such as cities, is seldom more than 
25 mi. (40 km.). Consequently, air pollution is a local problem. In this 
respect it is even more local than water pollution where damage may 
extend for hundreds of miles through the entire course of the waterway. 
If one considers only the physical factors involved in air pollution, there 
have been no truly international problems, nor have there been any truly 
interstate problems in air pollution. For example, the case at Trail did 
not affect the whole United States and Canada or even the whole state 
of Washington or the province of British Columbia. All that was 
affected was an area of about 20 mi. (32 km.) up and down the Columbia 
River valley. The two countries were involved only because the area 
happened to be on an international boundary. The legal phases of the 
problem were no different than if cows had wandered across the border 
from British Columbia and had eaten the fruit from the trees at North 
port, Wash. Hence, when one considers the problem on a basis of 
physical factors, sir pollution abatement should be kept on a local basis 
where proper account can be taken of local factors. If jurisdictional 
boundaries are transcended, then compacts, exemplified by the New 
York Port Authority, can be created and the problem handled in that 
manner, This is one thing that should not be overlooked in seeking to 
regulate air pollution, 


SUMMARY 


AND CONCLUSIONS 


\n attempt has been made to show how dispersion characteristics of 
stack effluents vary. The degrees to which concentration varies with 
time are important. The stack effluents are not always present at a point 
even when the point is directly downwind from the source of contami 
nation. Data are shown to demonstrate that stack disposal can be 
adequate in spite of the poor dispersion conditions that are known to 
occur. The characteristics of dispersion have been discussed in light of 
the effects on phases of the problem, such as site selection, planning, 
legal aspects and research in the medical field. It is admitted that 
exceptions may be taken to some of the concepts. The methods are 
offered to benefit those in industry at present grappling with the problem 
and who perforce must adopt measures now to solve their present 
problems. As it becomes available, additional information will be 
extremely beneficial, but the lack of undiscovered information should not 
prevent imdustry from taking a practical approach to treating the 
complexities involved in stack disposal as a means to eliminate or 
minimize air pollution. 
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SIGNIFICANCE OF SICKNESS DISABILITY LAWS 
AS SOCIAL LEGISLATION 


MARTIN E. SEGAL 
Martin E. Segal Company, Consultants Welfore Funds, Health and Pension Programs 
NEW YORK 


HE ENACTMENT of state disability benefit laws is a most 

significant development in the extension of social security for the 
American people. While this type of law is still relatively new, its 
growth has been rapid, and adoption of such legislation by several more 
states can be confidently predicted for the near future. 

The basic significance for the United States in this new development 
is that the government is taking another step forward in guaranteeing 
minimum security to all the people. This represents a change in the 
older concepts as to the proper sphere of governmental responsibility in 
assuring personal welfare. 

It is evident that the piecemeal development of the American social 
insurance system spells out, step by step, an increasing protection which 
the government has found it appropriate to provide, either directly, as 
through Federal Social Security, or through the establishment of 
minimum standards, as in the New York State Disability Law 

The earliest form of state social insurance was workmen’s com- 
pensation laws. The argument for state intervention to protect the 
employee in the event of occupational injury was, of course, more 
obvious than is the case for the protection of the employee whose 
disability is unconnected with the job. Under the law which preceded 
that establishing workmen’s compensation the employer was already 
liable for damages for injuries which were somehow attributable to him. 
But the question of fault for injuries made a complicated lawsuit out 
of almost every case in which an employee was injured. And this led to 
legislative judgment that the whole question of fault for injuries should 
be eliminated in favor of a system of insurance which would assure the 
injured employee of compensation so long as the disability resulted from 
the job. 

The need for such protection seems obvious today and is fully 
accepted by all sections of the community. Yet it is a matter of amuse- 
ment to go over the old records and find the arguments which were 
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raised as vehement objections to the enactment of workmen's com- 
pensation laws. A representative of an insurance organization denounced 
the law as “of foreign birth, the outgrowth of socialistic theories” and 
“an attack on the manhood of employees as American citizens.” 

The first compensation law, in 1910, was declared by the State 
Court of Appeals to be “plainly revolutionary” and unconstitutional on 
the ground that it deprived the employers of property without due 
process of law. 

Unemployment insurance was the second noticeable extension of the 
idea that the state ought to provide minimum protection against loss of 
arnings and this on the basis of right under an insurance system 
rather than on the basis of need under a home relief system. 

\t a time when 25 to 30 per cent of the labor force was unemployed 
it was not possible to argue that a man’s employment or unemployment 
was a matter of his individual responsibility. The responsibility of 
society, and therefore of government, was again made quite apparent. 
While it still gives rise to much-debated questions (and many of these 
very pertinent), unemployment insurance is now a firmly entrenched 
feature of American government. 

The Great Depression of the 1930's also brought with it the Federal 
Old-Age and Survivors Insurance system—commonly known as Federal 
Social Security. What this system provides is minimum pension levels 
for those who retire after attaining age 65 and protection for certain 
dependent survivors of deceased workers. Here the social responsibility, 
as distinguished from the individual’s responsibility, is not quite as 
obvious as it was in the case of workmen's compensation and unemploy- 
ment msurance (though the minimum pensions under Federal Social 
Security have made it necessary to provide independent supplementation ). 
A moment of reflection will indicate that in meeting these needs of old 
age there is a social responsibility. If there had been no other reason, 
the Great Depression would have provided it. Those grim years wiped 
out the accumulated resources of millions and left them perfectly helpless 
to support themselves in their old age or to provide for their dependents 
in the event of death. There has alwavs been argument over whether 
the wage earners could or could not have been expected to provide 
their own imsurance protection against these risks out of their own 
income. And there has always been argument over whether or not 
wage earners were unduly improvident and negligent if they did not in 
fact make provision of this sort. The depression of the 1930's took the 
ground from under those arguments by its destruction of the financial 
resources of even the most provident and self reliant in all wage and 
salary classes. The responsibility for the consequences, the virtual 
impoverishment of a generation or two with respect to provision for their 
old age, could be considered only as the responsibility of society and 
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the obligation to provide at least a partial answer was therefore put into 
the hands of the government. 

We are now at the stage when it is coming to be considered the 
responsibility of government to make certain that employees are 
guaranteed some minimum income when they suffer from temporary 
disability, even when it does not result from their employment. The case 
for governmental intervention has not been so apparent in this field as 
it has for the earlier segments of our social insurance; still an earnest 
search below the surface of matters will reveal why it is that this develop- 
ment is a most natural one. 

Modern economic society has brought with it great wealth and 
standards of living incomparably better than in any previous times. It 
also brought with it certain new hazards. Our society is based on high 
industrialization and on extreme specialization of labor. Millions of 
families have been brought off the farms and out of the small towns, 
where they were once very close to the necessities of life, and into the 
industrial and commercial cities where they have to buy the things which 
compose their sustenance out of their weekly wages. The rewards of that 
system have been great, but the responsibility which it has entailed for 
society to protect the individual against the inevitable hazards has 
gradually been broadened in equal measure 

When the breadwinner of the family is disabled for a number of 
weeks and his income ceases, the blow is likely to be crushing to himself 
and to his family. At the very moment when expenses are greatest the 
income which was needed each week in order to meet the ordinary bills 
for food and rent and clothing is cut off. The result in continuing 
impoverishment, anxiety and premature return to work require no 
extended description. Yet, in the course of any normal year one out of 
every 10 wage earners will suffer sickness or accident of nonoccupational 
origin for a period of more than one week. It was out of consideration 
of the crushing blow which this has meant to families living on wages 
that legislators are now making disability insurance mandatory for 
industrial and commercial employees 

There is more than theoretical speculation to the idea that group 
protection against the hazard of temporary disability serves a real and 
fundamental need. The striking growth over recent years in group 
insurance providing weekly accident and sickness benefits is ample proof 
that employers and employees appreciate the advantage of group pro- 
tection over individual budgeting. The entry of collective bargaining 
into this whole field has, of course, accelerated and deepened a move- 


ment which was already under way. While the growth of voluntary 


group provision for this sort of insurance has been truly gigantic in 
recent years, it is clear that expansion will now be accelerated owing to 
the minimum requirements established by law. 
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The first enactment calling for nonoccupational disability insurance, 
came in Rhode Island in 1942. In part as a result of the history of its 
unemployment compensation law, Rhode Island was among the few 
states which had retained an employee contribution for unemployment 
insurance. By 1942, the Rhode Island Unemployment Compensation 
Trust Fund was in a sufficiently favorable position to be able to dispense 
with two thirds of this contribution and divert it to the creation of a 
disability benefits fund. Since it grew out of unemployment insurance 
and was founded entirely on an employee contribution, it seemed most 
natural for disability benefits in Rhode Island to be provided entirely 
out of a state fund, integrated in its operation with the unemployment 
compensation system and paid along the same lines as unemployment 
insurance benefits. 

A similar pattern was followed by Congress when it enacted dis- 
ability insurance for railroad employees in the Crosser Amendment to the 
Railroad Unemployment Insurance Act in 1946. The next two juris- 
dictions to enact disability benefits laws, California and New Jersey, 
were also in a position to make the process relatively painless by 
utilizing for unemployment insurance a preexisting employee contribution 
which had proved to be superfluous for its original purpose. However, 
in both states, insured groups have been given the freedom to choose 
whether they will be insured through the state or through a privately 
insured or self-insured plan. These systems have been most accurately 
described as systems of “contracting out.” In both cases the laws levy 
a | per cent tax based on wages; this tax finances a state fund providing 
disability benefits to covered workers on formulas which follow the 
unemployment insurance laws. However, a particular establishment 
covered by the law may elect to “contract out” by providing the 
same or more favorable benefits through a private plan. This choice 
has often meant that a group of workers could secure somewhat more 
favorable benefits by setting up a private plan. In California some 40 
per cent of the total covered workers are now insured under private 
plans, and in New Jersey the figure is approximately 70 per cent. 

In both California and New Jersey the benefits required by law are 
very closely patterned after those payable under the unemployment 
insurance law. In both states benefits are payable after a waiting period 
of one week and may continue for up to 26 weeks. In California the 
benefits vary from $10.00 to $25.00 per week. In New Jersey the 
benefits vary from $9.00 to $22.00 per week (with a good prospect of 
an increase this year). 

The New York law is distinguished from the others in that it has 
had to overcome the obstacle of providing the benefit by imposing a fresh 
financial burden in the way of a new tax. This burden is to be shared 
between employer and employees, except-where the employer wishes to 
pay the entire tax or the bulk of it. 
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The employer has the obligation of providing the insurance required 
by the law. But he is authorized by the law to deduct one half of 1 per 
cent of the employees wages—with a maximum deduction of 30 cents a 
week. 

A second distinction for the New York law is that while it makes 
disability benefits mandatory, it makes the form of coverage exclusively 
a matter of private plans. 

The State Insurance Fund in New York, which has until now been 
exclusively. a workmen’s compensation carrier, is now authorized to 
underwrite disability insurance. However, the state fund will not secure 
this coverage for customers automatically by operation of law, as is 
the case in California and New Jersey, but rather as a competitive 
carrier securing individual groups or companies as premium-paying 
policyholders. 

The New York law has also struck a new pattern by departing from 
the unemployment insurance precedent. To be sure, the benefit formula 
of 50 per cent of wages between limits of a weekly benefit of $10.00 to 
$26.00, bears a striking resemblance to the levels provided under the 
unemployment insurance law. However, the period of employment used 
to determine the benefit rate represents a different approach from the 
benefit year and base year foundation of the New York Unemploy- 
ment Insurance Law. This was not a casual change but was rather a 
specific effort to relate disability compensation to current employment 
rather than to employment generally. 

It is also a rather unusual feature of the New York law that regula- 
tions which have been issued under its authority permit the requirement 
of the law to be fulfilled in part by hospitalization and surgical or 
medical insurance, as well as by cash weekly accident and sickness 
benefits. 

It is still too early to say whether this flexibility will result in any 
real stimulus to put these forms of health insurance in place of the 
cash disability benefits prescribed in the law 

Enactment of the New York law will, I believe, have great weight 
throughout the country as a precedent for similar legislation. In 


Massachusetts, Ohio and Michigan, disability benefit laws are already 
a matter of immediate consideration. 


We are, therefore, only at the initial stages of a vast development. 
The scope of this development not only involves the number of states 
which will enact similar laws but also the question of whether additional 
forms of health insurance will not also become part of these laws. 

In that connection, careful attention should be given to the fact 
that last year the California legislature added a hospital indemnity 
benefit to the requirements of its unemployment compensation disability 
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law. The California State Plan and private plans there must now pay 
to the covered workers who are hospitalized $8.00 a day for up to 12 days, 
in addition to the weekly accident and sickness benefit. 

It is unfortunate that the California amendment was adopted in a 
form which discourages prepaid hospital service plans, and it is hoped 
that further changes will allow sufficient flexibility to permit more 
adequate plans to be credited in full against the requirements of the law. 
There would certainly be an element of disservice to employees and 
employers if the form of state enactment were such as to discourage 
plans more favorable than the minimum required by law. 

However, the major point with which I am concerned here today 
in connection with the California precedent is that in the future the 
idea of state disability benefit laws may generally be extended to require 
some minimum provision for hospitalization insurance and perhaps 
medical and surgical insurance. 

It is plain that such a broad extension of compulsory coverage would 
raise a whole raft of new questions and that it could not be lightly 
assumed that these other forms of health insurance would be quite as 
simple a matter as cash disability benefits, 

Whatever the implications may be, however, the course of the 
development of disability benefit laws will at least put these additional 
items of protection on the agenda for study and consideration. 

Important as these laws may be in themselves, they are even more 
interesting in the possibilities which they open for future change. It is, 
therefore, a very appropriate time for the form, content and administra- 
tion of disability benefit laws to be given the closest and most detailed 
study and attention. In this way, this new development in the history 
of American social insurance can be directed into maximum service to 
the American people and the full implications: of any proposals for 
further extension of health benefits by mandate of the state can be fully 
understood. 

The significance of sickness disability laws as social legislation 
presents us all with problems which run far beyond the immediate 
satisfaction of an economic need. The government’s increasing interest 
and participation in matters such as have been discussed here this 
morning bears close watching, for it is evident from a long range point 
of view that such government participation may have a profound influ- 
ence on our entire social and economic structure. 
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RELATIONSHIPS OF SICKNESS DISABILITY INSURANCE 
TO WORKMEN’S COMPENSATION AND 
UNEMPLOYMENT INSURANCE 


ALFRED J. BOHLINGER 
Deputy Super dent of | e of the State of New York 
ALBANY, N. Y 


URING the past fifteen years much has been heard about “social 
security,” and there are those who would have us believe that in 
coining a phrase they were creating a new idea. Nothing could be 
farther from the truth. Almost from time immemorial, and certainly 
with the start of the industrial revolution, man has been concerned with 
security for himself and those dependent on him for care and support. 
“Social security” and its overworked companion phrase “economic 


security” are nothing more than a description of man’s yearning for 
the elimination of the anxieties which flow from the interruption of his 
earnings. The axis on which those earnings revolve is a man’s job 
\nd this is necessarily so in a complex, highly industrialized economy, 
where more and more people are becoming more and more dependent 
on the production of others. Today, as never before, a man’s security 
lies in the stabilization of the earnings, or a reasonable portion thereof, 
resulting from his job. The causes of interruption of earnings are 
familiar to all of us. First, there is the falling-off of production which 
causes unemployment. Then there is the loss of earnings which results 
from injury arising during the course of employment. And finally, there 
is accident or illness unconnected with a man’s job, which nevertheless 
prevents him from 


going to work.” Subordinate to these three causes 


of loss of wages, although not unimportant, is the termination of wages 


due to “old age.” Also, the wage earner who is unable to work by 
reason of accident or illness may he faced with the cost of medical or 
» hospital care or both 

In the course of my remarks today | shall limit myself to observations 
concerning the first three causes of loss of earnings which I have 


: mentioned, viz., unemployment, injury sustained on the job, and accident 
or illness unconnected with the job. I do so, not out of choice or because 
I do not consider the others worthy of comment for | want to assure you 
that I consider them of great importance. I shall discuss the first three 
for the very good reason that that is my assignment. 
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All of you are familiar with workmen's compensation insurance to 
take care of the workman who is injured on the job. And you are 
likewise familiar with unemployment compensation. I shall assume that 
you are less familiar with sickness disability insurance, the latest of the 
“social insurances” to receive attention in our legislative halls. Sickness 
disability insurance, which is generally referred to in New York as 
“nonoccupational disability benefits insurance” is designed to alleviate 
the extreme distress which accompanies loss of earnings due to accident 
or illness unconnected with a man's job. 

I have stated that I will discuss three of the social insurances 
More specifically, I have been assigned as the theme of my remarks 
“The Relationships of Sickness Disability Insurance to Workmen’s 
Compensation and Unemployment Insurance.” Any discussion of those 
relationships, it seems to me, would be incomplete without a brief review 
of the historical backgrounds of these forms of social insurance. 

The first of the social insurances to receive wide acceptance legis 
latively was workmen’s compensation. As early as 1884 Bismarck, who 
was then well into his plan to integrate the Germany economy, brought 
about the enactment of a workmen's compensation law. Thirteen years 
later, in 1897, England chose to deal with the problem of on-the-job 
injuries by enactment of workmen's compensation legislation. In the 
United States the first state action took place in 1911 when Wisconsin 
enacted its workmen’s compensation law, although New York previously 
had passed a workmen's compensation statute, which was declared to be 
unconstitutional. Following the enactment of the Wisconsin law and 
within a comparatively short period workmen's compensation statutes 
were adopted in a majority of the states. The second of the social 
insurances to be adopted in the United States was unemployment 
insurance, which was part of the Social Security Act enacted at the 
federal level in 1935, and in connection with which legislation at the 
state level to implement the federal law followed almost immediately. 
(nd finally, the state of Rhode Island, in 1942, passed the first law to 
cover nonoccupational disability benefits, followed by California in 1946, 
New Jersey in 1948 and New York in 1949. Judging by the number 
of bills introduced in various state legislatures throughout the country 
during 1949 sickness disability laws will be on the books of most, if not 
all, the states before long. 

Reference to the order in which these various forms of social 
insurance were adopted in the United States leads some to speculate 
as to the reason for the sequence of events. “Surely,” they say, “the 
spectre of loss of earnings due to unemployment or nonoccupational 
accident or sickness has always been as frightening as loss due to occupa- 
tional injury.” That is quite right. I think at least part of the answer 
may well he in the fact that progress through legislative action tends 
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to follow voluntary action. Long before workmen's compensation laws 
were enacted in the United States, employers began to be struck by the 
tremendous economic waste resulting from occupational disability. At 
first slowly, and then in increasing numbers, employers made voluntary 
provision to take care of injured workmen. In more recent years, 
employers have voluntarily devised welfare plans to provide cash as 
well as hospital benefits for nonoccupationally disabled employees. 
Voluntary action develops a general awareness as to the advantages of, 
and necessity for, protection against certain hazards. This, in turn, is 
reflected first in general discussion and later in the introduction of 
legislation. I think that voluntary action has been an important factor 
in connection with the enactment of workmen’s compensation and sick- 
ness disability insurance. It has been less evident in connection with 
the enactment of unemployment compensation legislation, which was 
an outgrowth of the cataclysmic depression of the 1930's. Even as to 
unemployment compensation, the evidence shows that private industry 
was not insensible to the need for protection of the unemployed. In the 
1920's the Metropolitan Life Insurance Company was prepared to enter 
the field of insuring employers to provide benefits to unemployed 
workers. Had economic conditions remained more stable, and had the 
extreme business dislocations flowing from the depression not come 
about, unemployment insurance as we know it today, might well have 
followed a different course. 

Any discussion of the relationships of cash disability insurance to 
workmen's compensation and unemployment compensation leads inevit- 
ably to a consideration of the pattern of legislative enactments and 
their underlying theories. The history of the social insurance laws 
shows that their consideration by legislative bodies is usually character- 
ized by sharp differences of opinion, usually divisible into three groups. 
One group wants a tax-supported government monopoly. A second 
group favors enactment of legislation but wants the benefits to be pro- 
vided by private insurance. And the third group wants no legislation 
at all. In the first group we usually find organized labor. The second 
group is usually composed of businessmen who realize the need and 
desirability for legislation but prefer to be free of “bureaucracy.” This 
group also includes some segments of the insurance business. In the 
third group we find those businessmen who decry any form of mandated 
insurance. This group also includes segments of the insurance business 

When workmen’s compensation insurance laws were first being 
considered, these now traditional groupings manifested themselves. The 
second group, that is, those who favored a system of providing benefits 
through private insurance, prevailed, although even the proponents of 
private insurance had to make the concession of going along with a 


competitive state insurance fund to provide insurance coverage for those 
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employers who could not obtain coverage from private insurance car- 
riers. This pattern, once established, has been followed generally, with 
the result that with the exception of a small minority of the states, 
seven in number, the workmen’s compensation laws do not provide 
coverage through monopolistic state funds. 

The advent of the New Deal in the 1930’s witnessed a marked 
change in the influence exerted by the three groups. The first group, 
namely, organized labor, was both vocal and persuasive, with the result 
that whereas workmen’s compensation had been initiated by the states 
and provided for private insurance at the sole expense of employers, 
unemployment compensation was initiated by the federal government. 
Even in the field of unemployment insurance, however, concessions had 
to be made, for the Social Security Act provided for credits to a state 
which enacted an unemployment compensation law at the state level. 
These concessions, however, retained the principle of a tax-supported 
government monopoly. 

Today we are in the early stages of developing cash sickness dis- 
ability insurance. It is too early to reach any conclusion as to what 
the pattern will be. At best we can speculate, by looking at developments 
to date. Rhode Island, which was the first state to pass such a law, did 
so in 1942. The law was sponsored and supported by organized labor 
Management, while well aware of the progress of the bill, neither 
endorsed nor vigorously opposed it. Insurance companies apparently did 
not direct much attention to it. The result was enactment of a 
monopolistic state fund, financed by a portion of the payments made by 
employees to unemployment compensation insurance. 

The second state to pass a sickness disability insurance law was 
California. As first introduced, the law called for a monopolistic tax- 
supported state fund and had the unanimous endorsement of the Ameri- 
can Federation of Labor and the Congress of Industrial Organizations. 
While some employers and insurance companies were in favor of cash 
sickness insurance, their voices were not heard in the overwhelming 
opposition of business and insurance interests generally. It was not that 
the latter group was opposed to disability insurance per se, for many 
of them were already providing the insurance voluntarily. Rather, it 
was opposition to the principle of “compulsion.” After consideration of 
the bill in the legislative committees, and as the bill went to the floor 
of the legislature for action, it became obvious that California was headed 
for a monopolistic fund. It was then that the employer and insurance 
groups which had so vigorously opposed any legislation took action 
They proposed amendments by which private insurance was permitted 
to provide coverage. The bill as finally enacted provided for a tax- 
supported state fund but contained a so-called “contracting out” pro- 


vision, under which the insurance may be placed with a private insurance 
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carrier on condition that the benefits to be furnished exceed those 
provided by the state fund. As in Rhode Island, the state fund is tied 
in with unemployment compensation, and the law is administered by 
the Unemployment Compensation Division of the Department of 
Employment. The entire cost of the insurance, whether provided by 
the state fund or by a private insurance carrier, is borne by the 
employees. 

New Jersey was the third state to enact disability insurance legis- 
lation. A commission which, among other things, had been instructed 
to study the establishment of a system of disability benefits recommended 
a privately operated but publicly supervised program. Organized labor 
was opposed to the recommendation. Employers and insurance carriers, 
although admitting the need for the benefits, urged that they could best 
be provided by voluntary action, without the intervention of the state. 
If there had to be a law, they preferred private insurance. In view of 
labor’s opposition, and what appeared to be lukewarm endorsement by 
management and insurance interests, the matter was reconsidered, with 
the result that New Jersey, in 1948, enacted legislation providing for 
a tax-supported state fund, with the right, however, to contract out 
Unlike the California law, the New Jersey law holds that the benefits 
provided by private carriers, while not required to be greater than those 
provided by the state fund, must offer protection at least equal to those 
of the state plan. The cost of the insurance, whether provided by the 
state fund or by a private insurance carrier, is borne by employers and 
employees. 

In 1949 New York became the fourth state to enact a sickness 
disability insurance law. The New York law is by statute known as 
the Disability Benefits Law. Unlike the Rhode Island statute, the New 
York law does not provide for a tax-supported monopolistic fund, nor 
does it follow the pattern of the California and New Jersey statutes 
with their dual system of tax-supported state funds with contracting-out 
provisions. The New York law authorizes the provision of benefits in 
three ways. Coverage may be provided by licensed private insurance 
companies, by a competitive state fund or by self insurance. These 
methods for providing benefits parallel the provision of the Workmen's 
Compensation Law. Administratively the New York law also differs 
from its predecessor statutes in that it is administered by the Work- 
men’s Compensation Board of the state of New York rather than by 
the state’s Division of Placement and Unemployment Insurance. One 


of the arguments advanced in other states for administering sickness = 


disability insurance as part of unemployment compensation was that, 
by so doing, the law would be administered by an agency already in 
existence, thereby obviating the need for creating a new agency. The 


principle of placing administration in an existing agency is carried out 
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under the Disability Benefits Law by placing it under the Workmen’s 
Compensation Board, an agency which has functioned for upward of 
35 years. Another reason for placing administration of the New York 
law under the Workmen’s Compensation Board is that it has been felt 
that nonoccupational accident and illness is an incident of active employ- 
ment rather than of unemployment and that the administration of a 
disability benefits law is appropriately subject to administration by the 
agency charged with the supervision of the Workmen’s Compensation 
Law. A further difference in the New York law when this is compared 
with the statutes of the other states is the method of financing the bene- 
fits. Under the Disability Benefits Law employees contribute one-half 
of 1 per cent of their average weekly wages up to $60.00 per week, 
the contribution of each employee in no event to exceed 30 cents per 
week. The balance of the cost of insurance is borne by the employer. 
The contributory feature had already been adopted in New Jersey, 
which was the first state to devise a contributory plan of financing the 
benefits. The New York and New Jersey plans differ, however, in that 
the New Jersey statute is based on the theory of a tax-supported adjunct 
of unemployment compensation whereas in New York the law is in 
all respects divorced from any tax-supported fund. 

The history of the enactment of the New York law is interesting 
in that the traditional alinement of interests for and against a disability 
benefits insurance law underwent a change. Whereas in the other states 
business and insurance interests generally opposed or were lukewarm 
or indifferent, the New York law had the wholehearted endorsement 
and support of the entire insurance business as well as of important 
segments of business. There was another marked change in the tradi- 
tional alinement. The New York legislation was given wholehearted 
support by the A. F. of L., while the C.1.0. was violently opposed. 

In broad outline, I have given you the background and the general 
pattern of the sickness disability benefits laws enacted thus far. What 
will the pattern be in other states? Will the pattern be one of monopo- 
listie state funds? Will it follow the dual government and_ private 
enterprise systems of California and New Jersey? Or will it follow the 
New York concept? I think it is too early to say. However, I do think 
we may assume that, irrespective of the pattern, nonoccupational dis- 
ability benefits legislation is likely to be enacted at the state level. The 
initiative has been taken by the states, and it is probable that there will 
be no need for the intervention of the federal government unless, of 
course, the states are dilatory in facing the problem or an unsatisfactory 
job is done at the local level. In any event, and irrespective of the 
outcome, we are on the road to a comprehensive plan to take care of 
the working men and women who, through adverse causes beyond their 
control, face the hardships which result from loss of wages. We are on 
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the way to security through the combined benefits flowing from 
workmen’s compensation, unemployment compensation and disability 
insurance. 


DISCUSSION OF PAPERS BY MESSRS. SEGAL AND BOHLINGER 

CHAIRMAN YounG: Thank you, Mr. Bohlinger. Your remarks point up again 
the need for the kind of constructive conference which we hope to have here today. 

As Mr. Bohlinger cannot be with us for the whole morning’s program, I should 
like to suggest that we have a discussion now with respect to the papers of the 
first two speakers. They have not duplicated each other entirely in their speeches 
and in their coverage. They have raised a number of interesting questions. Would 
any one like to pin down these speakers? 

I should like to ask one question myself. I was curious, Mr. Bohlinger, as to 
what the experience has been, or is it too soon to tell, with this dual government- 
private enterprise system in New Jersey and California? 

Mr. Bouurncer: As to the results of the dual systems, so far as I know, there 
has been no difficulty. I haven't the statistics. We have a battery of insurance 
consultants and executives of insurance companies here who perhaps can add to 
what I have to say. 

So far as I know, the dual system has worked well. I hear very, very many 
complimentary observations about the California setup. I went to California last 
year to talk to the people out there about their UCD, as they call it, Uniform 
Compensation Disability Insurance. I was impressed with the high quality and 
caliber of the people who were administering the law. 


In California the insurance carriers, the employers and the employees have been 


very high in their praise of the fine administration of the law there. It always 
comes back to that old, trite expression that it doesn’t make any difference whether 
the law is bad if the administration is good; you can have the best law in the world, 
and if the administration is bad, it doesn’t work. 


In California the dual system seems to have worked to the satisfaction of all 
concerned. I think it is working well in New Jersey. Naturally, the cries of anguish 
would come to us from the insurance companies if there were trouble. Sometimes 
even to bureaucrats, they will complain about other bureaucrats. I have not heard 
any cries of anguish about the administration in New Jersey. 

Of course, this is neither the time nor the place for me to be political; so I will 
not give you the arguments against the dual system as I see them, being part of the 
New York administration, but it seems to have worked well. That is the sub- 
stance of it. 

CHairMAN YounG: Thank you. Have we generated a question yet from the 
audience ? 

Dr. Harry E. Tesrocx, Sylvania Electric Products, Inc.: I wonder if Dean 
Young or Mr. Bohlinger can tell us in which direction the preponderance of cover- 
age is being carried at this point in New York state, through private carriers, 
self insurance or the State Insurance Fund? 

Mr. Bonurncer: It is too early to say at the 
the New York law will be payable starting July 1 


moment, because benefits under 
, and the insurance carriers are 
now in the process of writing the business. My own guess would be that the trend 
in New York would definitely be toward the private insurance carriers, at least 
initially. Self insurance generally is a bit cumbersome for employers, and it is only 


the larger employers, as a rule, who go in for self insurance. So far as the State 
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Insurance Fund is concerned, if we can judge by the experience of the State 
Insurance Fund in the workmen's compensation field, it will get a very substantial 
portion of the disability benefits insurance coverage 


However, in the early stages I am inclined to think that perhaps the State Insur- 
ance Fund will not be writing a very large volume of disability benefits for cover- 
age. The reason I make that observation is that, after all, it is an insurance fund, 
and the people who operate it certainly don't want to operate it in the red. It is a 
new field for the State Insurance Fund, that is, cash sickness insurance, and I think 
that probably they will proceed cautiously 

Of course, the State Insurance Fund will be compelled to accept any risk that 
cannot obtain coverage elsewhere, but when I say it will proceed cautiously initially 
I am thinking in terms of going out and competing as actively for disability benefits 
coverage as it has in the workmen's compensation field 

I think probably your question can be answered a year trom now with some 
degree of accuracy. Today, it is pure speculation, conjecture, on my part, and | 
think on everybody else's part 

B. S. Sanvers, Pu.D., Federal Security \gency: I should like to ask Mr 
Bohlinger whether in New York state a study has been made of the comparative 
merits of the State Workmen's Compensation Fund in relation to the private plans 
with respect to its comparative benefit payments, adequacy, promptness and adminis- 
trative costs? I should like to know how the two compare and what fraction of the 
coverage ts in the state fund and what in the other 


Mk. Bontincer: I cannot answer your question, but the first part of your 
question 1s one which I think is appropriately answered by the chairman of the 
Workmen's Compensation Board or someone connected with it 


Chere probably isn’t this confusion in the group here today, but many people 
think that the New York Insurance Department runs the State Insurance Fund 
and they think that it runs the Workmen's Compensation Board. Of course, you 
people know that is not so 

As to the performance by the State Insurance Fund in the field of workmen's 
compensation, in the final analysis the efficiency is determined by the prompt 
handling of claim payments. To me at least. the alpha and omega of all of the 
social insurances is prompt payment of claims. I understand that the State Insurance 
Fund's record is a good one, and Miss Mary Donlon, chairman of the Workmen's 
Compensation Board, and those people who are here today in the insurance business 
are very, very well aware of it. Miss Donlon watches carrier performance carefully 
She has what she calls a carrier performance chart, and that has to do with payment 
of claims. When carrier performance is poor, Miss Donlon gets after the Insurance 
Department because the job of that department is to supervise insurance carriers 
She lets us know what carriers are not carrying on according to her standards, 
and then we get in touch with them, seek an explanation and try to alleviate any 
unsatistactory conditions in connection with payment of claims 

Dr. SANDERS Will you say something about comparative costs? For instance, 
in the matter of premium dollars, are they both charging the same premium amount 
tor the same risk? How much of the premium dollar goes back? 

Mr. Boutincer: Are you now talking about workmen's compensation rates of 
disability insurance 

Dr. SAnvers: I am talking about workmen's compensation rates 

Mr. Bontincer: I ask that because there is a vast difference in the concept 


of rate making in these branches of insurance, and I don’t want to get into what 
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is probably one of the most scientific parts of the insurance business, namely, rate 
making. The Insurance Department has actuaries who do that, and I am not an 
actuary. 

Rates for workmen's compensation are largely made through the medium of the 
promulgation of rates by rating bureaus. The bureaus collect the statistics, they 
promulgate the rates, and in New York it happens to be the Workmen's Compen- 
sation Rating Board that does that work. It has on its governing body representa- 
tion from the State Insurance Fund, the stock insurance business, and the mutual 
insurance business, as well as the workmen's compensation business. They promul- 
xate the rates which under the law are required to be filed with the New York 
Insurance Department and must be approved by the New York Insurance Depart- 
ment before they may be utilized. 

Talking in generalities, the rates that are thus approved are referred to as 


manual! rates, and the independent insurance company which is a member of the 


Workmen's Compensation Insurance Rating Board must use the filed rates as they 


are set up in the manual. However, that requirement does not apply to the State 
Insurance Fund. The State Insurance Fund may use and does use its own rates 
and has in the past sold off manual. That creates a situation whereby private insur- 
ance carriers are subject to rigid supervision on rates in the workmen's compen- 
sation field, whereas the State Insurance Fund, which is a quasigovernmental 
agency, is not supervised in any way. The result is that the State Fund, as they 
say in the insurance business, cuts the rates, leading to competitive inequalities, 
which we won't get into. 


Also, the State Fund, in order to give advantageous rates, has resorted to the 
practice in the insurance business of forming what some people call artificial groups. 
I don't feel that they are artificial, but they have taken trade groups and, for 
instance in the painting trade, we have a group of some paint employers who form 
group I and they get a pretty good rate 

Generally speaking, I think the State Insurance Fund undersells the private 
insurers. It is said by the carriers that the competition is unfair because the State 
Fund is not paying taxes whereas private carriers have to pay a premium tax 
I think there is some substance to that. Incidentally, in order to equalize at least 
that phase of the competitive structure, the State Fund will pay a premium tax 
on the premium which it writes just as private carriers do, and the State Fund will 
be subject to the same filing requirements as private insurance carriers and will 
also be subject to approval of policy forms by the Insurance Department as are 
private insurance carriers. In other words, some of the inequalities have been, 
perhaps, more or less leveled out 


Mr. A. ©. Vercaro, Robert F. Coleman, Inc This is directed to Mr. Segal 
Does Mr. Segal feel that the statutory benefits provided by the New York law are 
only a beginning, and that the benefits will be increased in the future? If so, as was 
the experience in California, are the present rates being approved now by the 


Insurance Department? Will they stand or will they have to be increased? 


Mr. Secac: I will answer the first part of your question. I do believe that all 
benefit laws, will in future be amended to provide additional coverage. For an 
employee who averages $80 or $100 a week, a payment of $26 a week as a disability 
benefit is inadequate, for it has no real relationship to the normal earnings of the 
employee 

I think that one of the first things that will be done will be to increase the 
disability maximum so that employees will get disability benefits more closely 


related to normal earnings 
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As to the next question, I think it is pure speculation now to wonder about 
whether increased rates will be required. If the claim experience is favorable and 
there is sufficient surplus available, perhaps increased benefits can be provided at 
the current premiums that are being paid instead of having part of it come back 
by way of dividends or rate refunds. On the other hand, if increased benefits create 
loss ratios that are greater than can be supported by present premiums, then 
undoubtedly present premium rates will be increased. 

De. L. J. Gorowater, Columbia University: Mr. Bohlinger mentioned the 
fact that the California law seems to be working well, and I have no reason for 
doubting that is so. However, I think it has become apparent in California that 
there has been some tendency on the part of the private insurance companies to 
exercise a certain amount of selection as to the risk that they will accept, and I 
believe that it also has become necessary there for the State Insurance Department 
to require private carriers to accept a certain proportion of what might appear to 
be not the preferred risks 

1 am wondering whether this tendency has become apparent elsewhere and 
whether New York state is anticipating difficulty of this kind and what steps might 
have been taken or are being taken to prevent this type of situation from arising 

Mr. Bontincer: Again, insurance company people on the platform, one in 
particular sitting back here, I am sure have all these figures at their finger tips. 
My recollection is, and 1 am depending entirely on recollection, that when the law 
first went into effect it was realized that in any form of mandate social insurance 
you might run into what in insurance underwriting is known as “adverse selection.” 

I believe it can be actuarially demonstrated, for example, that you have a higher 
rate of morbidity among female lives than you do among male lives, and, of course, 
you do have a higher rate of morbidity at the older ages. 

One of the things that concerned the administration in California was that if the 
private carrier went out and selected risks and didn't have too much adverse 
selection, the result would be that the State Insurance Fund would find itself loaded 
with all of the cases involving adverse selection 

I don’t know whether it is in the California law or not, | am not sure of this, 
but in any event I believe the ruling was made that every private carrier would 
have to have at least 20 per cent in the over-all spread of risks written by every 
carrier. I don’t know how they arrived at that figure, but at least that was the 
figure arrived at. 

I think in actual practice it has worked out that private carriers carry a some 
what higher percentage ot females in the over-all business. 

In New Jersey, I don’t know whether it is provided in the statute, but there 
doesn’t seem to be the problem over there either, of carriers taking the cream of 
the business. 

So far, in New York there is no evidence that the State Insurance Fund, if we 
can judge from its experience in workmen’s compensation, is going to be stuck 
with the bad risks. As we all know, so many times theory doesn’t work out. In 
workmen's compensation, the State Fund must accept risks which are offered to it, 
and it was felt that all the substandard business would come to the State Fund, 
but it has not worked out that way. Therefore, taking history as a precedent, I 
doubt very much that the State Fund in New York is going to find itself stuck 
with the substandard business 

Accident and health insurance has always been a highly competitive business. 
Ask Mr. Segal. He is one of the outstanding people in group accident and health 


insurance and can tell you a great deal more about it than I can 
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One of the underlying theories of the New York law is flexibility, elasticity 
The concept of the New York law was to provide flexibility, to provide plans that 
fit the needs of the employees and the employers in groups. That means that if you 
are going to have that sort of flexible situation, you are going to have an infinite 
variety of plans of coverage that fit the individual cases 

I think just mentioning that point will show you the competition that will flow 
from the situation. Companies are going out to do the things that the employers 
and the employees want. They will encourage them. The insurance companies will, 
I am sure, if the history of group accident and health insurance is any guide 
encourage the employers to get greater coverage for their employees than the statute 
provides. At least, we in the New York Insurance Department hope that they will 
do it. If the companies go out and compete for business as they always have in the 
past, you are not going to have this adverse selection against any one group or 
against any one company. You get a very even spread, 

Again I say it is one of those things that is a beautiful theory, but somehow or 
other in practice it works out a little bit differently 

You asked, I believe, doctor, what New York has done about it. The New York 
Insurance Department is just feeling its way along, but California has done what 
I have indicated, and in New Jersey it is working out pretty satisfactorily from the 
standpoint of adversity of selection against the State Insurance Fund. It has not 
worked out that way. 

CuairMAN Younc: Are there any further questions from our audience? 

WomAN IN AUDIENCE: There is always a waiting week, and that could be very 
sad for an employee who is injured and in need of money. Many employers now 
assume responsibility for the first week of illness, Others do not. Do you think that 
those firms will be willing to pay the employees full salaries during that time? 

Me. Boutincer: Of course, I don’t know what employers will do. We know 
many employers have salary continuation and have had salary continuation and 
wage continuation plans. We know that employers in the past have furnished 
medical benefits and hospital benefits. I think the employer who has shown that he 
is progressive in his thinking by doing it voluntarily won't change his thinking 
just because now, under the law, he is mandated to pay certain cash benefits 

The insurance policies vary. Some provide that the fourth day after an accident 
the benefit starts, some the first day, some eight days after an illness starts. Our 
present law is eight days; that is, on the eighth day the benefits start, and it is 
necessary to wait a week 

I grant you that if a person is seriously injured, waiting one week may be a 
hardship, but I don’t know of any social insurance legislation that pays first day 
benefits. There is always a little waiting period. I am talking now about the field 
of accident and illness. In workmen’s compensation you have a waiting period 
I think those waiting periods, s« 


far as the laws are concerned, are predicated 
on the theory that at least for the first few days of an accident or an illness the 
average man is able to take care of himself, but if it turns out that it 1s more 
protracted, then he should begin to draw the benefits so that he doesn’t become 
indigent, impecunious, and have to become a public charge 

You see, this is particularly true in figuring costs. First day benefits would 
mean that from the very first day a person would be paid and that would increase 
the costs very considerably, because, you know, there are so many people—well, I 
hate to think that some people might stay home because of a hang-over, but under 
first day benefits you can see what would result. You do in general, no matter 
where you look in the accident and health field, find waiting periods 
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UNDERWRITING PRINCIPLES 
DISABILITY 


IN SICKNESS 
INSURANCE 


HENRY S. BEERS, BA, FSA. 
Vice President, Aetna Life Insurance Company 
HARTFORD, CONN 


N MY DISCUSSION of sickness disability underwriting principles 
I shall not limit myself to matters of special concern in the field of 
sickness disability laws; for a more general treatment of group disability 
insurance may serve as a better background to today’s study of sickness 
disability legislation 

On the other hand, | shall not stretch my subject to cover sickness 
disability insurance sold to individuals. | shall stick to insurance sold 
in groups, and | shall stick to groups of employees. [ shall talk 
principally about the kind of group policy that is carried by an individual 
employer to provide disability insurance for his employees, not excluding 
policies bought after collective bargaining” negotiations between the 
employees’ union and the employer 

Group disability insurance dates from about the beginning of World 
War I, This form of insurance is thus almost as old as group life 
insurance, the first group coverage to attain prominence in this country. 

Not much of this insurance was in force in 1918 and 1919—TI mean, 
not much compared with present volumes. But even so there was some 
insurance in force, and the old records of losses and premiums during 
the great influenza epidemic constitute a good deal of a caution when 
people show an inclination to rely too far on what is sometimes called 
the general principle that group disability policies are merely insurance 
company-administered employee benefit plans and not real insurance 
at all, or at least not real risk insurance in the same sense as fire 
insurance or marine insurance or life insurance. There is a lot to that 
general principle. Large group disability policies are not intended to 
show high loss ratios. They are not intended to be such that one year 
the loss ratio is 300 per cent and the next few years there are no 
claims at all. Group disability insurance is not intended to be insurance 
in that sense; but it is not true that there is no risk insurance involved, 
and no catastrophe hazard. That is probably the last you will hear 
from me today, however, of the risk insurance elements that are 
involved 

The structure of group disability insurance has changed very little 
over the years. In fact, when I prepared my notes for this talk T was 
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rather surprised to note how few of the points that | am making differ 
from what I would have said twenty-five years ago if I had talked on 
the same subject for you then 


I will now run through the principal features of group disability 
insurance and try to point out any underwriting principles that they 
illustrate, partly to give some basic knowledge of what this insurance 
is and partly to prepare the way for a discussion either by me or by others 
of the different features of this insurance scheme that must be changed 
when disability insurance laws enter the picture. 

\s has been pointed out already, we are talking about a scheme of 
nonoccupational coverage. The insurance does not cover occupational 
accidents—that is a matter for workmen's compensation. Like most 


generalities, that generalization is not a true one: some policies provide 


benefits for occupational accidents ; but net very many do. and for the 
present purposes we can forget them 

Next, the insurance provided is an income, practically always a 
weekly income, payable for a limited period while employees are dis 
abled by a nonoccupational accident or illness 


rhe most popular plan 
is the cheapest of the popular plans 


It provides insurance after a one 
week waiting period for a limit of 13 weeks during any one disability. 
A slight variation on that plan pays benefits from the first day of 
disability in the event of accidents, from the eighth day of disability in 
the event of sickness. That variation costs about 10 per cent more; 
i. e., to pay benefits for the first week in case of accident increases the 
cost about 10 per cent. 

Sometimes sickness benefits start as early as the fourth day of 
disability, no payment being made for the first three days 


\lmost 
never have policies been issued that pay sickness benefits any 


sooner 
than that. It is necessary to exclude payments for trifling indispositions 


The cost of investigating and paying the claims would be far too great 
compared with the value of the claim payment to the insured if there 
were no waiting period in the event of sicknesses 

Sometimes these plans, instead of paying for 13 weeks. pay for 26 
weeks. A fairly popular plan provides benefits from the first day for 
accidents, the eighth day for sickness, up to a limit of 26 weeks for any 
one disability. Very occasionally a plan pays for 52 weeks. Other limits 
are infrequent. 

The New Jersey and California plans both provide 26 weeks’ benefits. 
It costs about one quarter more to extend the limit from 13 weeks to 
26 weeks. It also costs about one quarter more, in the case of a 13 
week plan, to start the sickness benefits from the fourth instead of the 
eighth day ; that is, the last four days of that first week cost about one 
quarter as much as the next 13 weeks. 


It has been the general impression of the insurance companies, from 


their experience in dealing with employees and employers, that the 
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insuring employees, if given the choice of two alternative liberalizations, 
would be a little more inclined to have the benefits start the fourth day 
and keep the limit at 13 weeks, than to leave the commencement at the 
eighth day and extend the limit to 26 weeks; that is to say, the insured 
employees seem to value a little more highly the more frequent small 
claims they get under a fourth day, 13 week plan than the added quasi 
catastrophe insurance they would get under an eighth day, 26 week plan. 

Sometimes workmen’s compensation laws and sometimes insurance 
policies say there will be no payment for the first week unless sickness 
lasts at least four weeks, in which event the first week will be paid for. 
That scheme is almost unknown in group disability insurance. For one 
thing, it puts too much pressure on those last few days of disability 
hefore the completion of the four weeks. If one is going to be paid for 
the first week if sickness lasts four weeks, and if one is still disabled 
after three weeks anyway, there is a little too much tendency to con 
valesce another week. 

A particular group policy establishes a particular plan, such as the 
eighth day, 13 week plan or some other. There is no choice offered to 
individual employees of taking this plan at a little more cost or that 
plan at a little less cost. 

The group policies provide an amount of weekly benefit which is 
sometimes the same for all insured employees, but more often differs. 
Very frequently it differs according to a salary schedule, so that the 
higher paid employees are insured for a greater weekly benefit than 
the lower paid employees. The amounts of indemnity written may run 
around half pay; they may run lower, or they may run higher. An 
important underwriting consideration enters here: It is generally thought 
that these amounts of indemnity should not run higher than about two 
thirds of pay. Frequently, the amount of weekly benefit is based on a 
salary schedule so that all employees earning, for example, between 
$40 and $50 a week are entitled to the same amount of benefit; a good 
many companies would have rules limiting to about $28 the weekly 
benefit to be provided in that particular salary range ($28 being 70 
per cent of the lowest pay in the salary range and not more than 60 per 
cent of the highest pay in the range—the latter would be the limit in the 
case of a very narrow salary range) 

Clearly the benefit would constitute overinsurance if it should exceed 
“take home” pay. Attempts to argue that larger amounts of indemnity 
can be provided because sick employees have extra expenses overlook 
the likelihood that during the latter part of an employee's convalescence 
there may be no extra expenses—or even the other way around: Maybe 
he is doing a little valuable work around the house, fixing screens or 

improving the yard, or doing odd jobs outside the home for pay. 

During the war, when wages had become suddenly inflated, we 
learned something new about group disability underwriting. We found 
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that employees who were earning much higher wages than they had 
been used to and were insured for amounts that compared very favorably 
with their prewar weekly earnings were inclined to become overtired 
and to have to take extended periods of convalescence. We cut down 
on our limits: In those days, we raised our eyebrows at a schedule of 
insurance that went beyond half pay, not counting overtime. 

Clerical employees have always been a problem because in a great 
many companies in which hourly employees are paid only for hours 
worked, clerical employees are paid by the week, and their salary is not 
omitted if they are sick for a few weeks or even for an extended period. 
There might be said to be no insurable interest in the case of such 
clerical employees. From another point of view there is overinsurance 
if the employer continues the salary while at the same time the insurance 
company pays an insurance benefit. Very frequently clerical employees 
have been excluded from the policies. On the other hand, they have 
been included in many cases, and we have never determined statistically 
that that has caused any serious troubie. It may be that the disciplinary 
problems with respect to clerical employees have been simpler to solve 
than the disciplinary problems with respect to hourly employees, which 
may explain the small amount of apparent malingering. 

The rules of most of the companies limit the top amount of weekly 
benefit that they will include in any schedule of insurance to about $40 
a week for small and medium-sized groups. For the larger groups, we 
are experimenting with $50 and $60 a week for employees earning at 
least double these figures. There isn’t too much need for these high 
maxima, however, because by the time you get to an employee earning 
enough so that he ought to be insured for such a high maximum, 
probably he is in a class of employees whose salaries wouldn't stop 
during a temporary disability. 

In general, the classification of emplovees for benefit purposes is 
based on current salary, usually excluding overtime. We are somewhat 
worried at the tendency in some of the state laws to base the amount 
of insurance on a rather remote past history of wages. The unemploy- 
ment compensation base period is rather remote from the unemployment 
compensation benefit year. To provide sickness insurance in amounts 
determined from the base period wage history may lead to trouble. As 
long as wages are increasing, this does not lead to overinsurance, but 
it will lead to overinsurance in times of business recession, and then 
a tendency will develop for employees to claim benefits under borderline 
circumstances, to put it mildly. 

Until recently most of the insurance companies aggressively in the 
group business concentrated their efforts on groups of 50 or more 
employees. Some of them have long written insurance for from 25 
employees up, but very few companies have done much work for groups 
below 25. One reason is that in the group business we do very little 
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individual underwriting of companies. If a company wants to buy the 
insurance from us, we don't try to find out whether there are several 
sick employees or several employees with health impairments that might 
make us consider whether we ought not refuse the applic 


ation or charge 
an extra premium. 


li the concern is reasonably well run and reasonably 
prosperous, so that we think we can collect the premium, and if there 
is nothing disreputable about the concern and nothing obviously 
unhealthy about its operations, we take the group. We couldn't do that 
if our group policies covered employers of too few employees 
has been considerable reluctance to go below 
underwriting reason 


There 
25 employees for this 


Another cause for reluctance is the higher expense rate. We keep 
our expenses in group disability low compared with individual sickness 


policies because we handle our msured individuals in groups and use 


a number of mass production methods in processing 
groups are too small, that j 


records. If our 
s going to be a good deal of a problem 

The situation in New York where our groups will start at four 
employees doesn't worry us too much: but we do know that we will 


have a difficult expense problem to solve. We are not too worried about 


the selection problem in New York because the purchasers have to buy 
from someone anyway, and this will reduce adverse selection. We will 
get a certain number of lemons, but so will everybody else, 


and I don't 
think the percentage will hurt us much 


I don’t anticipate with any pleasure the possibility that in one state 
or another we may have to start insuring groups of from one employee 
up. That will intensify our problems greatly 

Most group policies provide that new employees will become 


eligible 
tor the insurance after a probationary period of employment, e. 


g., one 
month, three months, six months. a vear Up until World War TI we 
wrote whatever reasonable probationary period the emplover wanted, 
and if he wanted the employees to be eligible on employment, with no 
probationary period, we usually did as the employer desired, 

During the war, however, we found that people were taking advan- 


tage of the possibility of getting jobs easily. If they knew that they 


to have to be laid up for quite awhile, there seemed to be 
tendency for them to take a 


were going a 
job where the sickness insurance coverage 
was available immediately after employment started. At least that is 
one of the things we thought was upsetting our claim rates, and our 
claim rates were very badly upset during the war 


The cost of group disability insurance has | 


een sometimes covered 
by the employer alone, 


sometimes covered by the employees alone and 


sometimes shared jointly between them. The actual premium payment 


has been made to the insurance company by the employer, who has 
deducted the employees’ contributions, if any. from their pay. Even 


where the employees’ contributions cover the whole cost of the insurance. 


ig 
| 
: 
¥ 
4 
4 
a 
f 
on 


BEERS—UNDERWRITING IN SICKNESS DISABILITY 655 


it is of the utmost importance to the successful administration of the 
group insurance to have as policyholder an employer who can administer 
the insurance, keep the records, pay us the premium and explain the 
plan to new employees as they become eligible. 

In the early days, group disability insurance was largely employee- 
pay-all or employee-pay-practically-all. Unlike group life insurance, the 
cost of group disability insurance is not too much greater at the older 
ages than it is at the younger ages, so that it did not seem to be 
necessary to require the employer to pay part of the premium in order 
to be sure that the insurance was something of a bargain for every 
employee. More recently, employers have been sharing substantially in 
the cost in nearly all cases, and paying the whole cost in many 

Most insurance companies have the same group insurance premium 
rates for practically all industries. There are a few industries where we 
charge extra premiums because of inferior health conditions. The prin- 
cipal factors affecting the premium rate are the provisions of the plan 
itself, i. e., the waiting period of days of disability before benefits start, 
and the limit number of weeks for which benefits are paid. The second 
important factor is the percentage of insurance on female employees, 
because female employees are sick, we have found, about twice as much 
as men. 

Some groups of employees produce loss ratios much worse or much 
better than the average, and we have adjusted premium rates accordingly 
as our group policies are renewed from year to year, under what we 
have usually called experience rating plans. These premium adjustments 
have been in the form of premium refunds in some cases or advance 
premium reductions in other cases, and in the form of dividend payments 
by mutual companies, most dividend formulas being essentially experi- 
ence rating plans. 

In general, in contributory cases, the employer has offered the plan 
to his employees for a specified contribution, with the understanding 
that any dividends or experience ratings would be used to reduce the 
employer's share of the cost down to the point where the employer's 
share disappeared. When the employer's share disappears, employee 
contributions are decreased, or benefits increased, since it is not intended 
that employee contributions exceed the net cost of the insurance and thus 
vield a cash profit to the employer, or even a margin to cover the 
employer's clerical costs of administering the plan 

When insurance is offered to the emplovees for a contribution, some 
of them are going to refuse the insurance. In general, the companies 
have required as a condition of issuing the policy that 75 per cent of the 
employees subscribe. For groups of between 25 and 50 employees, it 


used to be customary to require R5 per cent (ne important reason for 
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these requirements is that they guard against our finding that we are 
msuring only the poorest risks among the group of employees eligible 

We expect somewhat better loss ratios under plans issued in states 
with disability laws by reason of the fact that the policies will cover all 
eligible employees, as in New Jersey and New York, or practically all, 
as in California. 

Our policies have usually provided a maternity benefit of six times 
the rate of weekly benefit ; in other words, six weeks’ benefits have been 
paid for a disability due to pregnancy. I said awhile ago that women 
were sick about twice as much as men. We think that half the premium 
loading required for women is due to the maternity benefit. In a policy 
that does not provide maternity benefits we should expect the claim rate 
to be 50 per cent higher on women than men. If this six weeks’ maternity 
benefit is included, we should expect the claim rate to be twice as high on 
women as on men. 

In the state disability laws there is something of a tendency to try 
to keep the cost as uniform as possible among groups. That may be one 
reason why it is becoming customary not to provide maternity benefits, 
which reduces the variation in cost between groups employing few 
women and groups employing many women. 

A matter that is important from an underwriting standpoint is the 
rule with respect to when insurance ceases on termination of active 
work, Traditionally, our insurance has terminated automatically when an 
employee's employment terminated or, less frequently, the insurance has 
terminated at the end of the policy month in which employment 
terminated 

In the event of temporary layoff, continuance of insurance is greatly 
restricted on the theory that if an employee is not losing wages by being 
sick there is no loss to insure against of the nature that we intend to 
insure against under these policies. But that is a little too theoretical 
for many people and we have had to cut our cloth somewhat to meet the 
more common view, the nontechnical view, that if an employee is on 
temporary layoff, he ought to be able to continue his insurance for a 
reasonable period, at least. The rules usually work this way: The 
employee is automatically insured during the temporary layoff until the 
end of the contribution period for which he had paid; then the insurance 
ceases unless he brings or sends his contribution to the employer in cash ; 
if and while he does so, he has the right to continue his insurance, but 
not beyond the end of the policy month following the policy month in 
which the layoff started. 

he state disability laws go way beyond that. The New York law 
provides a very considerable amount of insurance for the six months 
following termination of employment or temporary layoff. The Cali- 
fornia law provides even more extended liability. The postemployment 
claims being paid under the California law are already pretty serious 
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Most of the companies will be setting aside somewhere in the neighbor- 
hood of 12 to 15 per cent of their premium for New York disability 
business as a reserve against the probable future postemployment benefit 
payments which the New York law provides we will be assessed for. 
Those benefit payments will be expensive not only because, unfortu- 
nately, there will always be a greater or lesser percentage of the working 
force unemployed but also because we must expect a considerably higher 
rate of disability among unemployed people than among employed 
people. If disability means some income in place of none, disability will 
appear to exist. 

I have now mentioned most of the features of group disability insur 
ance that seem to me to be important from an underwriting standpoint. 
In closing I shall summarize six important underwriting generalities. 

First, group insurance should be issued to a group bound together 
by some strong cohesive force not connected with the insurance. | have 
been talking about groups of employees insured by an employer. In these 
cases the cohesive force is conspicuously successful for our purpose. 

Second, the policyholder must be some permanent entity equipped to 
administer the insurance. Here again the employer clearly qualifies, 
since he presumably has to have some kind of clerical organization to 
keep records, collect employee contributions, etc. It is important from 
an expense-saving standpoint not to try to do business with individual 
employees. If we try to do business with individual employees, we are 
soon thrown back into the more costly individual insurance field. 

Third, the plan must be attractive enough to bring in and keep in a 
high percentage of eligible persons. Of course, one of the very important 
things which can make a plan attractive is a substantial contribution 
toward the premium by the employer, which helps make the insurance 
a bargain to each individual employee. 

Fourth, the plan of insurance should not permit individual selection 
of amounts of insurance. How much insurance an employee can get 
should depend on the class that the employee finds himself in, not on an 
individual choice affected by his likelihood of collecting an early claim. 

Fifth, the insurance must be no more than a partial replacement of 
wage loss. Overinsurance must be avoided. In particular, insurance 
during non-wage-earning periods must be avoided to the maximum 
extent possible. 

Sixth, the premiums charged for each group of employees insured 
should, either initially through rating plans or subsequently through 
experience rating, be cut to the approximate level of the hazard of the 
individual group in question. 

These six underwriting principles will do much, though not all, to 
guide one through the peculiarities of the business of group disability 
insurance. 
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PROBABLE FUTURE DEVELOPMENTS IN SICKNESS 
DISABILITY INSURANCE 


MORTON D. MILLER, BS. 
Assistant Actuary, Equitable Life Assurance Society of the United States 
NEW YORK 


Hk EXTENT of sickness disability insurance in the United States 
is considerably greater than is often realized. Probably some 

36,000,000 persons have some form of voluntary protection against loss 
of earnings due to sickness or accident. About 2,500,000 additional are 
covered by compulsory plans established by statute. Most of the volun- 
tary coverage is under group or individual insurance policies, but 
included also are the substantial numbers of persons protected by 
employers’ paid sick leave or salary continuance programs, by employee 
mutual benefit associations and by union plans of various kinds. 

Omitting those covered solely by compulsory plans, the figures reveal 
that between 60 and 65 per cent of the remainder of the nation’s labor 
force at present have short term disability protection provided through 
voluntary means. According to the annual Survey of Accident and 
Health Coverage in the United States prepared by the Health Insurance 
Council, the number of individuals covered against the hazard of wage 
loss resulting from disability increased by 7 per cent during 1948. More 
recent figures are not yet available, but we have every reason to believe 
that this rate of increase is continuing. For one thing, labor organizations 
in their bargaining demands are placing more and more emphasis on 
employee welfare benefits, including temporary cash sickness benefits 
Not too long ago labor negotiations for the steel industry, for example, 
were concluded and have resulted among other things in the coverage 
of steel workers for cash disability benefits. The numbers involved are 
very substantial, as may be illustrated by the fact that the United States 
Steel Corporation plan for wage earners became effective March 1 for 
approximately 218,000 employees 

The benefits under recently established disability insurance plans 
have tended to be greater both in terms of higher dollar amounts and in 
terms of longer periods of coverage. Whereas a 13 week maximum 
duration of benefits was formerly the rule in group insurance, more and 
more plans are coming to provide coverage for 26 weeks of disability. 
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However, the principal concern of sickness disability insurance, and 
its biggest question mark, is compulsory cash sickness legislation. The 
four states of Rhode Island, California, New Jersey and New York in 
that order already have made such laws effective and the state ol 
Washington will vote in referendum upon such a law this coming 
November. In addition, a program on the federal level was established 
in 1946 for railroad workers through the Crosser Bill amendments to 
the Railroad Unemployment Insurance Act 

The further spread of similar measures will vitally affect voluntary 
sickness disability insurance. If further laws of the Rhode Island type 
are enacted under which benefits are paid exclusively from a_ state 
agency, voluntary provision of disability insurance will tend to be 
displaced entirely. Furthermore, where voluntary plans are specifically 
provided for under a cash sickness benefits law, they must be made to 
conform to the statutory requirements and become subject to the super- 
vision of the administering agency 

Many people are convinced that voluntary efforts, if permitted to 
continue, would provide all the coverage needed and would do so in the 
way best for all concerned without the necessity of governmental inter- 
vention. The substantial amount of protection already existing under 
voluntary plans and the continued rapid growth in the volume of such 
coverage constitute eloquent testimony to that effect 

However, despite the noteworthy achievements of voluntary efforts, 
unless there is a radical change in the political climate, there seems little 
reason to doubt that additional compulsory cash sickness laws will be 
enacted in other jurisdictions. The subject is of major legislative interest 
as evidenced by the fact that study commissions were set up or proposals 
for cash sickness laws were introduced in 22 states in the 1948-1949 
legislative year, the last major legislative year during which 44 or so 
legislatures were in session 


While the possibility of federal action still remains as indicated by 


the incorporation of a proposal for a nationwide system of temporary 


cash sickness insurance in the administration’s social security measure 
last year, such action now seems remote. For one thing, the establish- 
ment of a federal system of cash sickness benefits would be made difficult 
by virtue of the very existence of cash sickness laws in four states 
Instead, the example set by these states is likely, in my opinion, to 
be followed by other states, so that ultimately most, if not all, states 
will have cash sickness laws. This would repeat the pattern established 
in the development of workmen's compensation insurance. After the 
first law became effective in 1911 workmen's compensation spread from 
state to state until, with the enactment of a law in 1949 by Mississippi, 


every state now has such a law 
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The development of cash sickness laws by the states is much to be 
preferred to any gigantic nationwide scheme. For one thing, at the 
state level, local conditions and desires can be considered. Furthermore, 
since this form of social security is a relatively new development in the 
United States, it is highly desirable to permit experimentation with 
various forms of laws. This is possible for the individual states but 
would be precluded under a federal law. 

The fact of the matter is that since Rhode Island passed the first 
law there has been a considerable evolution in thinking on the subject. 
rhe state laws enacted thereafter depart markedly from the form of 
Rhode Island law, and each differs from the others in a number of major 
particulars, 

I should like now to consider the existing state laws and their back- 
ground in an endeavor to show how they point up important problems 
in the structure of a cash sickriess law and to bring out the effect of these 
questions on sickness disability insurance. First, there is the question 
of whether cash sickness benefits should be approached from the point 
of view of unemployment compensation. 

With the single exception of the New York disability benefits law, 
the laws so far enacted have all been amendments to unemployment 
compensation statutes. This arose partly because attention became 
focused on what seemed to some to be an inconsistency in the structure 
of unemployment compensation laws. In order to qualify for the receipt 
of unemployment benefits, an individual must be seeking work and also 
must be able to accept a job offered to him. If he is not available for 
work, he is disqualified from receiving unemployment benefits. This 
has been interpreted to mean that a person without a job who becomes 
sick and thus unable to work is thereby dropped from the unemployment 
compensation rolls at a time when he would otherwise appear most in 
need of benefits. This may be explained by pointing out that his inability 
to work arose from his disability and not from a lack of job opportunities, 
the latter being the theoretical justification for the provision of unemploy- 
ment benefits. However, this has not been a convincing argument, and 
the situation has tended to bring about the amendment of unemployment 
compensation laws to pay disability benefits as well. 

Another and more important factor has to do with the financing of 
unemployment compensation. Whereas in New York, for example, 
employees have never contributed to the cost of unemployment com- 
pensation, this has not been the case in all states. Originally, 11 states 
called for employee unemployment compensation taxes in addition to 
employer taxes. Employee taxes were discontinued after a time in all 
states except Rhode Island, California, New Jersey and Alabama. With 
the high employment in the years preceding and during the war, 
unemployment benefits were overfinanced in relation to the then current 
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benefit requirements, and the reserves being established began to appear 
too large. First in Rhode Island and then in California it became a 
relatively simple matter to divert all or a portion of the unemployment 
compensation taxes paid by the employees to finance the establishment 
of a separate state fund out of which temporary disability benefits might 
be paid. 

\dditional impetus to similar action arose shortly after the enactment 
of the California cash sickness law. The federal Social Security Act, 
through which flows the financing of the state unemployment compensa- 
tion laws, was amended in a very significant way. Under the so-called 
Knowland amendment, it became possible for a state to recapture from 
the trust funds maintained in Washington, in which unemployment 
compensation taxes are deposited, the total amount of any prior employee 
taxes for unemployment compensation. A state could do this only if 
the funds withdrawn were to be used fo, the purpose of paying dis- 
ability benefits under its unemployment law. Thus, it became attractive 
to adopt the unemployment approach to disability benefits in those states 
where employees had been taxed for unemployment benefits. It was 
taken advantage of by New Jersey, whose law was passed after the 
Knowland amendment; and will continue to influence the remaining 
eight states with employee unemployment compensation taxes in the 
same direction. 

The fact of the matter is that unemployment compensation is not a 
proper starting point from which to develop a cash sickness law. Under 
such a law, the beneficiaries are not those without jobs, but instead 
persons who are in employment. This point becomes more forceful 
when it is brought out that from a total of about $16,000,000 of benefits 
paid in the calendar year 1949 under the New Jersey cash sickness law, 
only $660,000, or slightly more than 4 per cent, was payable to persons 
who were unemployed and became sick while receiving unemployment 
compensation. The remaining 96 per cent was drawn by employed 
persons. 

Extending an unemployment compensation law to provide disability 
benefits suffers from a serious defect. The unemployment compensation 
formulas for eligibility and amount of benefit are thereby automatically 
made applicable to the cash sickness benefits, for which they are singu- 
larly inappropriate. The formulas designed for unemployment compen- 
sation commonly involve a long deferment of eligibility for new entrants 
to the labor market. They also involve an extensive period of employ- 
ment history for the determination of the amount of benefits payable to 
those eligible, in some instances extending more than 24 months prior 
to the date of payment of benefits. Such formulas may be suitable for 
unemployment compensation, but cash sickness insurance is designed 
to replace wages lost on account of disability. Consequently, the amount 


xj 
4 
Z 
‘ 
4 
. 4 


§ 


O62 INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 


of benefits should be based on and should have a reasonable relationship 
to the rate of earnings immediately preceding the commencement of the 
disability which gives rise to the payment of benefits. This is the pre- 
vailing practice under voluntary disability insurance plans. The use of 
unemployment compensation formulas, with earnings as much as two 
years prior being taken into consideration, makes the amount of benefit 
frequently too high or too low in relation to income at the commence 
ment of disability. 

The New York disability benefits law is the first to be established 
independently of unemployment compensation. It approaches the prob 
lem of cash sickness benefits from the standpoint of their being properly 
included within the sphere of employee-employer relationships. The 
New York law provides for a short period of eligibility of benefits and 
the determination of amount of benefits on a current earnings basis. In 
jairticular, the average of the sight weeks’ earnings immediately pre- 
ceding the commencement of disability is used. Consequently, the New 
York law represents a considerable advance in these respects over other 
laws both in principle and in relation to voluntary plans of sickness 
disability insurance. 

Another important consideration in the structure of a cash sickness 
law is the basis of financing. Rhode Island and then California pro 
vided for entire employee financing through a uniform tax of 1 per cent 
of the first $3,000 of wages. New Jersey and New York depart from 
this pattern in two respects. First, the financing is divided between 
employees and employers, and second, the employer's ultimate cost 
varies, depending on his risk classification. In particular, New Jersey 
employees pay into the state fund 34 of 1 per cent of the first $3,000 
of wages. New Jersey employers pay '4 of 1 per cent initially, which 
rate ts to be modified for each employer in the light of benefits actually 
paid to his employees, beginning with the third calendar year. In New 
York, employee contributions are limited to 14 of 1 per cent, but not 
more than 30 cents a week, and from the very outset the employer pays 
whatever additional cost is necessary to provide at least the statutory 
henetits for his employees 

Jomt financing by employers and employees is a practice followed 
extensively im connection with voluntary plans of employee welfare 
benefits, and has been shown by experience to bring about the most 
satisfactory plan administration, It is even more desirable that the cost 
he shared by employers and employees under a compulsory law, since a 
better balance of political forces is thereby achieved. This 


may be 
illustrated by the employee-pay-all RI 


iode Island and California laws. 
which employee representatives claim for their exclusive concern and 
control, For this reason, desirable changes in the Rhode Island law 


have been difheult to achieve, and during the short history of the 
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California law the benefits have been materially increased, almost at 
yearly intervals. 

The other aspect of the financing problem is concerned with how 
the cost should be spread; that is, should it be distributed in accordance 
with the social insurance principle of a flat uniform cost to all, or should 
the cost be an insurance premium varying with the underlying risk 
factors. This part of the financing question is not unrelated to the other, 
Without employer participation in the cost and, by corollary, in the 
administration of benefits, the same reason for varying the premium does 
not pertain. This is in addition to the fact that it appears hardly 
practical from an administrative standpoint to have employee tax rates 
which are not uniform. 

In all states, an employer's compensation premium 
depends on the hazard which that employer's operations represent. In 
connection with unemployment compensation, which began with a flat 
uniform tax payable by all employers, some form of experience rating 
or merit rating has since been adopted in practically every state 
Thereby, the employment record of the employer is recognized and a 
varying tax rate established, taking into account the extent to which his 
former employees draw unemployment compensation 

By making employer's cost depend on his own claim experience and 
correspond to his risk classification, a financial incentive is thereby 
given the employer to improve his loss experience. There is no such 
incentive under the uniform tax, social insurance method. This has been 
an important factor in reducing job-connected disabilities and accidents 
under workmen's compensation and has also been meaningful, although 
possibly to a somewhat less extent, in connection with unemployment 
compensation. There is no question regarding the importance of the 
employer in relation to sickness disability insurance. The extensive 
experience with voluntary plans clearly demonstrates that the employer 
is the kev to the successful administration of a cash sickness benefits 
plan. Accordingly, it is important both that employers participate in 
the cost of the benefits and that the emplover’s cost be assessed on an 
insurance premium for risk basis 

The last matter | should like to consider, and probably the most 
important, 1s the manner in which provision ts made for voluntary plans. 
Here we are concerned not only with the continuation of the substantial 
volume of existing voluntary coverage, but we also come face to face 
with what is fundamentally a question of political philosophy. Under 
a cash sickness law, should government undertake to establish insurance 
facilities and pay benefits directly, or should the government merely 
prescribe the minimum standards of required coverage and permit exist 
ing disability insurance agencies to provide the coverage? I will try to 
clarify this point further. 
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The Rhode Island, California and New Jersey laws set up disability 
msurance funds from which benefits are paid directly to claimants by 
the state. In effect, they introduce the state into the business of insuring 
and paying disability benefits. While it may be pointed out that this 
follows the pattern of unemployment compensation, there is another 
important distinction to be made here. Unemployment depends on 
economic factors which are largely unpredictable. Consequently there 
was little, if any, voluntary provision for unemployment compensation, 
and there were no private insurance agencies. Such is not the case with 
respect to temporary disability benefits. As has already been pointed 
out, private efforts in this field have achieved a remarkable record of 
coverage 

The Rhode Island law goes even further than the laws in California 
and New Jersey and makes no provision of any kind for voluntary plans 
In that state, the substantial volume of private disability protection, with 
greater benefits in many cases, together with the existing insuring 
agencies are all completely disregarded. To voluntary efforts is relegated 
the role of providing wage loss coverage supplementary to the statutory 
benefits. Unlike supplementary pension benefits, this has proved to be 
extremely ditheult to accomplish on an efficient and economical basis. 
For this reason, voluntary plans and existing insurance agencies tend 
to be entirely displaced under the Rhode Island monopolistic type law 
and for the employees under the law the statutory benefits become 
ceiling of protection as well as a floor of minimum benefits. 


a 


The California and New Jersey laws represent a marked improve- 
ment over Rhode Island. They permit the establishment of a voluntary 
plan as an alternative to state plan coverage under certain conditions. 
sut the basic approach of these laws is still to establish the state in the 
disability insurance business. The New York law on the other hand 
represents a fundamentally different approach. No governmental system 
of disability insurance is established. Instead, the New York law merely 
sets up standards of minimum disability insurance protection required 
to be provided. The function of government is thus restricted to the 
establishment of standards and the supervision of compliance with 
the requirements of the law. In the same way, the government prescribes 
minimum wage rates only. The government does not set out to make 
the payment of the minimum wages. Why, then, if it is decided that 
certain temporary disability benefits should be provided for employees, 
should not the role of government be limited solely to supervision of 
compliance with the law? The considerations involved here are by no 
means confined to disability benefits 
where the line of demarcation should be drawn between the function 
of government and the responsibility of private means. 


tasically, the question is one of 
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In New York there happened to be a state insurance company under- 
writing workmen’s compensation insurance, and this company was 
empowered to write the new disability insurance as well. However, the 
state insurance fund is neither controlled nor administered by the 
Workmen's Compensation Board, which is the administering agency 
for the disability law. The state fund will operate much as another 
insurance company, even to the point of having its activities and methods 
supervised by the New York Insurance Department. The existence of 
a state insurance company is not a necessary element in the structure 
of a New York type law. 

I think it must be clear from what I have said that I regard the 
New York law as by far the best of those. we have. It follows most 
closely established disability insurance principles. It gives a maximum 
of recognition to existing disability plans. It provides flexibility in the 
provision of benefits and encourages the provision of greater than 
maximum benefits and of related hospital and medical expense insurance 
benefits. Finally, it merely sets miniraum standards of required benefits 
and puts on the administrator only the task of supervising compliance 
with the law. 

Other jurisdictions would be well advised to study carefully the 
principles exemplified by the New York law when cash sickness pro- 
posals are being considered. The future of sickness disability insurance 
in a state which is enacting a cash sickness law will depend largely on 
the decisions reached concerning the structure of the law to be passed 

This subject is unfortunately a complex one, fraught with many 
technical considerations. Too often it and like matters receive con- 
sideration in the atmosphere of practical politics and in the light of 
political expediency, rather than careful study, with the assistance of 
qualified technicians, of the alternatives possible and of the implications 
of each. The wider the knowledge and understanding of these matters, 
the better for us all. It is my sincere hope that by drawing attention to 
some of the more important underlying problems, these comments may 
contribute to that end. 


DISCUSSION 


OF 


PAPERS OF MESSRS. BEERS AND MILLER 


CHAIRMAN YounG: Thank you, Mr. Miller, for that excellent summary, pulling 
together our morning’s session 

We still have time for a few minutes of discussion, a few questions, especially 
with reference to the latter half of the program but they do not have to be limited 
to that. 

Qvestionerk: The question is directed to Mr. Beers. A number of existing 
insurance funds, in adjusting to the state law, are facing a problem of anticipating 
costs in a change-over of their program. You gave some indication of the costs 


of various kinds of programs. That leads me to ask whether you will speculate or 
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give me the benefit of your experience on the costs of two specific modifications : 
(1) Would you estimate how much would be saved in producing a typical program 
which provided for 13 weeks for each disability, to 13 weeks in each consecutive 52 
weeks; (2) On the basis of experience in other states, was there any effect on 
existing programs in the compensable disability rate as the result of the introduction 
of the statewide program? In other words, did the statewide program increase the 
claims incidence 

Mr. Beers: The last question was, did the introduction of the state plan increase 
claim incidence 

(Questioner: May we in existing funds expect a higher loss ratio because of 
the attention being directed to disability insurance ? 


Mr. Beers: | would not think so, answering your most recent question first, 


because presumably, if you have an existing plan, the employees have been educated 


over the years, they know they are insured, so that you would not have the effect 
that seemed to be apparent in California. It is a fine climate, and a lot of people 


like to take a few days off now and then. Before, it didn’t occur to them that when 


they were sick they could draw benefits. They thought all they had to do was sit 
and look at the sunshine or something. No, | would not think so 


‘ With respect to the difference in cost introduced by following the rule that not 
more than 13 weeks will be paid in any 52, f have not tried to make any calculations, 
and we have been assuming that the cost would be so small that we would not 


care to make a difference in premium charge on account of it. I would expect a 


small percentage difference in claim rate only. Mr. Miller doesn’t seem to object. 


? Mr. W. W. Cox, Sylvania Electric Products, Inc As a practical matter, how 
do the majority of companies propose to handle this cash disability insurance with 
respect to salaried employees where they may have a period of salary continuance 
not as great as the period of disability? 

Mk. Beers: That, sir, is a rather special question directed only to the New 


York law. You have seen the recent interpretive bulletin about salary-continuance 


plans describing, I think it was, three main methods of integrating salary continu 


ance with the law, and so far I have seen no indication of the proportionate adoption 


of those three plans. Furthermore, I would expect a development over the years 


in that matter. I think, to start with, very likely a lot of employers will pay salary 


continuance on top ot the insurance by one device or another, but I think as time 


i goes on there will be a tendency to eliminate the overlap. Probably what the 


employers will do will be to pay the difference between the insurance benefits 


and the salary for employees who fall within their cash sickness plan. I am not 


talking about the very formal cash sickness plan that might be filed with the chair 
man of the Workmen's Compensation Board as a provision of benefits under the 
plan 


Dr. Leo Pree, Health Center of the International Ladies’ Garment Workers 


Union: I wanted to ask Mr. Beers a question on underwriting principles which 


involves age, sex and color, particularly in a population of about 200,000 persons . 


where the workers are an impaired physical group, where their age is over 50 years, 


large sections where there are as many as 85 and 90 per cent women, also overage 


How could you determine a premium rate for an insurance company which would 
ot payment 


I think I shall have to dodge that question. It is an important one 


and it may be that some of us in the insurance business can put some light on it 


when we get time to study the particular problem involved. It is an unusual 


ation, and se tar we have not learned too much about the normal situations 
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in New York state. All I can say is it is somewhat like the chap who asked the 
doctor that he met socially, “What do you think a fellow ought to do if he felt 


so-and-so?” listing some symptoms. The doctor replied, saying, “I should say he 
ought to take medical advice.” | am sorry to give you that answer 
Dr. Gotpwater: | think I have to get into this again. I would just like to 


comment a little bit on one of the remarks that Mr. Beers made, in connection 


with claims for disability due to alcoholism. If one studies the claims records of 
California, one finds that a substantial number of benefits are being paid in Cali 
this 


fornia where the cause of disability is given as chronic alcohol poisoning, s« 
apparently gives a new incentive to add to the joys of imbibing 

Carrying that just one step further, as many of you know, the social stigma of 
having syphilis has long since been removed, owing to our various health education 
programs. Now, if we study again the California figures, we find that one actually 
may obtain financial rewards as a result of being disabled because of syphilis, so 
we have some new social outlooks here, I think, that may raise some interesting 
problems in the state of New York 

I have a question, however, that | would like to ask either Mr. Segal or Mr 
Miller or both, and that is as to the possibility of introducing service benefits either 
in addition to or in place of cash benefits in the future development of sickness 
disability insurance. 

Mr. Mitier: Possibly your remark stems from the fact in part at any rate, 
that the California law last year was amended to include some hospital benefits as 
well as cash weekly indemnity benefits. In any case, cash weekly imdemnity 
benefits are in an entirely different and distinct category from medical, hospital or 
related benefits. One is theoretically the replacement of dollar wages lost, by insur 
ance, where the wages are lost on account of disability. The other gets into no less 
important but some very perplexing | lated problems since fundamentally it has 
to do with the provision of medical o:«i related services in cases of illness 

Many of us in the insurance industry are not at all hopeful that the development 


of cash sickness laws is going to be possible of extension into the spheres of medical, 


hospital and related services. I don't know whether that answers your question 

Dr. Gotpwater: Yes, it does 

Mr. Seca! As I understand it, your question is, do we believe it possible, if 
cash disability laws are extended to provide hospitalization, to make provision for 


service hospitalization benefits rather than indemnity hospitalization benefits 


Dr. Gotpwater: Either 


in addition to or in place of, either one 


Mr. Seca: I think that because a few of the guests here might not know the 
lifference between service and indemnity benefits | should explain briefly that 
under an indemnity hospital plan, the patient gets a specific number of dollars 
per day for hospital room and board and an additional sum usually for the miscel- 
laneous hospital charges such as x-rays, operating room, and so forth. Under 
a service plan the patient does not get a specified number of dollars per day. He 
gets the actual room, whatever the charge. For example, a service plan in New 
York provides semiprivate accommodations that frequently here in New York cost 
up to $18 or $20 a day. Obviously, therefore, there is a substantial difference 
between an indemnity plan with a limited amount of dollars payable for room and 
beard and a service plan which has no limit and which frequently pays more than 
the limit of an indemnity plan. As I indicated in my prepared remarks, it is 
unfortunate that in California, where they did provide hospitalization benefits 


in addition to disability, they called for indemnity benefits because in practical 
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effect they limited the kind of hospital service that could be provided in conjunction 
with disability insurance 

Unfortunately, there seems to be the same tendency here in New York, even 
though there isn’t as yet hospitalization insurance as part of the disability program 

In New York, you can qualify under the New York disability law by having 
disability henefits equal to the minimum required by the law or by having certain 
disability benefits and in conjunction with that certain hospitalization and surgical 
and merical benefits. You get a certain number of points for the kind of hospitali- 
zation and medical and surgical benefits that you might have, and the limit in New 
York for the credit you might get for hospitalization benefits is 40 points. Those 
40 points are allocated to an indemnity hospital plan of $8 per day, as I recall it 
On the other hand, the Blue Cross, which frequently provides far in excess of $8 
per day, is also given only a maximum of 40 points. It seems to me therefore that 
an unfair comparison might be drawn between $8 a day indemnity plan and a Blue 
Cross plan that frequently pays more than $8 a day for room and board 

I don’t want to appear to be making out a case for the Blue Cross, but I do 
think that it is essential that if the New York law is amended at any time in the 
future to provide hospitalization coverage, certainly that extension should not 
discourage more comprehensive plans, and that in the present period when there 
are no hospitalization benefits as part of disability insurance, full weight should be 
given in the way of additional points to those plans that provide more than 


indemnity benefits. 
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PROBLEMS ENCOUNTERED IN INAUGURATING NEW YORK 
STATE’S DISABILITY BENEFITS LAW 


EMORY E. TOWSON 
Assistant Secretary, Workmen's Compensation Board 
ALBANY, N.Y 


HE TWO major problems in inaugurating the disability benefits 

law in New York State were (1) public information and (2) 
organization. Of these, the former is considered by far the more 
important. 

The chairman and staff of the Workmen's Compensation Board had 
the responsibility of informing the public of the provisions of the law 
in a relatively short time. The law was passed on April 13, 1949. Some 
parts went into operation in July 1949, and the law became fully opera- 
tive on July 1, 1950. 

Information had to be disseminated among employers and employees, 
among doctors, lawyers, insurance companies, labor organizations and 
others. Points to be covered included the mechanism of collecting the 
temporary tax as well as that of collecting the permanent tax. The latter 
became very complicated because of the fact that in New York State 
there are about 170,000 employers who are atfected by the law and many 
of these already had benefit plans in operation. 

Since a physician’s certification is necessary in both initiating and 
terminating every claim, much had to be done in informing the physicians 
of the state about the provisions of the law 

\ll mediums of communication were used, and an important part in 
the educational work was played by an advisory committee. 

The advisory committee also formed an important part of the organi- 
zational structure, being made up of representatives of many different 
groups : doctors, lawyers, industrialists, etc. Another phase of the organi- 
zational activity consisted in enlarging the membership of the Workmen’s 
Compensation Board by adding three new members. In some offices, 
additional staff was hired, and the medical unit of the Board had to be 


geared to new responsibilities. 


The text is a condensed version of the talk given by Mr. Emory E. Towson 
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ATTITUDES OF ORGANIZED LABOR TOWARD SICKNESS 
DISABILITY INSURANCE 


DAVID KAPLAN, M.A. 


Chiet Economist, International Brotherhood of Teamsters, Chauffeurs, Warehousemen 
and Helpers, A F. of L., New York 


NEW YORK 


I \BOR looks on the disability benefit laws as a piece of a compre- 
hensive social security system based on human rights and social 


responsibility as a substitute for the system of public relief and private 


charity through which to meet human distress. 

Labor desires a system which will meet its needs in time of distress 
ina manner which preserves the employee's dignity as a human being 
and does not subject him to humiliation. 

Even before labor organizations were collective bargaining agents, 
they acted as benefit societies to help their members in time of distress. 
hey helped provide relief when the worker's income was cut off thre ugh 
accident, sickness, unemployment and death 

Many of these functions are still carried on by labor unions Emplov- 
ers, too, some out of feelings of philanthropy and some out of a desire 
to supplant a union or to alienate the loyalties of employees from unions 
to the employer, adopted welfare systems: 

The employer system was part of a tendency that in the twenties 
got the name of Welfare Capitalism. The unions’ benefits systems were 
a method of self help. The employers’ benefits systems were a system 
of paternalism. Neither was based on the recognition of any industrial 
or social obligation and neither changed the concept of individual 
responsibility and neither developed any concept of individual or social 
rights 

The first effort to transform the concept of individual responsibility 
and voluntary relief into a system of industrial rights was the develop 
ment of employers’ liability laws and workmen's compensation systems 

Before the development of these laws, the cost of industrial accidents 
was borne largely by the victim. The « mployer could escape his responsi 
bilities by using the common law defenses of fellow-servant. assumption 
ot risk and contributory negligence Che enactment of emplovers’ 
hability laws and later the workmen’s compensation systems did three 
mnportant things, among others 

(ine, they established a social lability for industrial accidents. Thev 
enabled the worker to present his claims as a right to which he was 
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legally entitled, and they made the expense of workmen's compensation 
a legitimate charge against production which spread the money cost of 
industrial accidents among all purchasers of the product 

I think it is important to emphasize that particular point because you 
often hear the statement that the employees make no contribution to 
workmen's compensation, the employees in certain states make no con- 
tribution to unemployment insurance, and that is paid for wholly by 
the employer. That is an exceedingly misleading statement. In both 
cases these are production costs and usually are put down as a payroll 
cost, and in the long run what the employer has to pay for these other 
payroll costs is going to limit what he is gomg to be able to pay in 
wages. Thus the worker, whether he knows it or not, does contribute 
in those systems which are presumed to be financed wholly by the 
employer. Actually, these costs are passed on in sales prices to the 
consumers, and, as I said before, they are spread among all purchasers 
of the product the way they should be 


he alleviation of distress caused by unemployment was the next 


field that was transformed from a system of individual resyonsibility and 
relief into a system of social obligation and individual rights through the 
adoption of the Unemployment Compensation Act. Through these laws 
part of the loss of income through involuntary idleness is shifted from 
the individual and is recognized as an industrial liability, the expense 
of which is spread among industry generally, becomes a production cost 
and is passed on to all purchasers of industry's products 

What workmen's compensation did for the victims of industrial 
accidents and unemployment compensation did for the unemployed, the 
old age benefit provisions of the Social Security Act is doing for the aged 
workers who must retire from employment. Under these provisions he 
is entitled to an annuity as a legal right and is not marked as the recipient 
of public or private charity. 

Piece by piece we are developing a system of welfare based on the 
concept of social obligation, industrial liability and human rights, which 
preserve the dignity of the individual, and we are abandoning the con 
cept of individual responsibility for industrial and social hazards 

Through disability benefits, one of the gaps in this system of welfare 
is being filled. Labor’s attempt to achieve its program of establishing 
a welfare system built on human rights is channeled through two 
streams, legislation and collective bargaining. When one stream becomes 
dammed and fails to produce results, labor turns to the other. It 
recognizes, however, that only through federal legislation can universal 
coverage be achieved and an adequate minimum of protection be pro- 
vided for all workers. When the Federal Congress failed to adopt a 
disability program as a supplement to the Social Security Act, labor 
turned to collective bargaining and the state legislatures 
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In the meantime, during the wage freeze period of 1942 through 
1945, which coincided with high excess profits taxes, salesmen for 
insurance companies and pension consultants did an excellent job in 
persuading employers to adopt pension plans and sick and disability 
plans as a means of pacifying labor unrest and, incidentally, passing the 
major cost on to the government through reduction in taxes. 

\ story that went the rounds in those days is reminiscent of the 
period. A number of successful industrialists were at dinner and after 
they were through one reached for the check and said, “I am in the 
70 per cent bracket. This is only going to cost me 30 per cent, so I will 
take the check.” 

\nother one grabbed it from him and said, “No, no! I am in the 
9%) per cent bracket, it is only going to cost me 10 per cent, so I will 
take it.” 

The third got up and said, “Both of you are losing money on the 
deal, let me have it and I will make a profit. I am on a cost plus basis.” 
| Laughter. } 

So these employer-adopted plans flourished during this particular 
period. Labor took an active part in the establishment of each of the 
present state systems of disability benefits as well as the system which 
is a part of the railway employees social security system enacted by the 
federal government. 

Though all organized labor favored and actively worked for the 
enactment of the disability benefits law for New York state, the present 
legislation is far from satisfactory to all. Even the groups that actively 
worked for the adoption of the present bill did so feeling that it was 
that measure or none at all and that improvements would be made in 
subsequent years to overcome its many shortcomings. 

Here are some of the shortcomings which labor will make efforts 
to eliminate : 

(1) Coverage: It does not cover enough employees. It should cover 
everybody, Sickness is not selective on the basis of industry or the size 
of employer, Certainly the limitation to employees of employers of four 
or more should be reduced to employers of one or more, despite the fact 
that the representatives of insurance companies feel that that will be 
a troublesome thing for them. 

(2) Duration: Limitation to 13 weeks cannot be reasonably justi- 
fied. The expense of coverage for another 13 weeks is small compared 
to the protection it gives the victims of longer illnesses. 

(3) Benefits: The minimum of $10 is too low and the maximum 
of $26 will, in many cases, not meet the test of providing 50 per cent 
of wage loss. 

(4) The system of underwriting: Labor is very critical of under- 
writing these disability insurance plans primarily and predominately 
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through private carriers as is contemplated by the New York law 
Labor generally favors a state fund as the means of underwriting the 
payment of benefits. Social insurance should provide uniform mini 
mums of protection to all on a basis.of averaging out all risks. Large 
segments of labor in New York felt that a state fund could be estab 
lished without additional taxation by utilizing more fully the tax now 
placed on employers for providing unemployment compensation. Over 
the past four years, 430 million dollars has been rebated to employers 
under the experience rating provisions of the unemployment insurance 
law, and these funds, these segments of labor felt, would have been 
sufficient to defray the cost of the disability benefits provisions 

I must point out in addition to that, there is a billion dollar reserve. 

The disability benefit provisions for railroad employees are financed 
through the original tax to provide unemployment compensation. Many 
experts on social insurance have commented that it is socially indefens- 
ible to require contributions by employees as a matter of law and then 
channel these funds to private insurance carriers that are operated for 
profit and charge high acquisition costs, including commissions to sales- 
men and brokers. 

Labor feels that many practices which are legitimate in competitive 
business where promotional technics are necessary are only wasteful 
where social insurance, which is compulsory, is involved. Insurance 
companies will offer inducements to the best risks, and in that way 
increase the costs of the most needed. 

Labor will watch carefully to determine whether variations in 
premium charges of the private insurance companies, and, I will add, 
their net costs, will tend to encourage discrimination in employment of 
older workers, women, physically handicapped persons or Negroes. It 
will also watch to see whether small employers will be burdened with 
disproportionate charges. 

The law contemplated equal division of expense between employers 
and employees, but the employer is required only to make up the differ- 
ence between the employee’s contribution of one half of 1 per cent of 
wages up to 30 cents a week and the total costs. It is now apparent 
that the legally required benefits will stand the employer much less than 
what is necessary to match the employee's contribution, and that in many 
cases he will be required to make no significant additional contribution 
at all. 

Through collective bargaining technic, some labor organizations are 
already achieving larger benefits than the minimum provided by law 
and for a longer duration at lower costs than the contribution the law 
permits employers to exact from employees 

Usually, the collective agreements provide also that the employer 
assume all the costs. This is just another example of collective bargain- 
ing being used either to make up for the shortcomings of legislation or 
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to supplement minimums made compulsory by legislation. Nevertheless, 
we should not close our eyes to the fact that those who need the law 
most and will therefore suffer most from its shortcomings are precisely 
those workers who have the least bargaining power, 

Chere are some of us who believe that the insurance companies are 
making a bad mistake in fighting so hard against state funds because 
what they are inevitably going to do is to force labor organizations to 
scrutinize with a microscope all the activities of insurance companies 
and particularly their administration costs 

\ state fund like the Rhode Island State Fund operates on less than 
5 per cent. Most insurance company costs that [ have seen exceed that 
by a great deal. If their expense ratios run 20 and 30 per cent, the 
New York state law is going to prove a failure 

When I made the statement comparing the administration cost of 
state funds and insurance companies, someone called to my attention. 
“Well, it isn’t a good comparison because, after all, the insurance com- 
pants have expenses that public bodies don't have, such as taxation, for 
example,” 

Well, that is one of the points. What justification is there in a 
social insurance program to tax an employee's contribution? Remember 
that the employee’s contribution has already been taxed. He had to pay 
an income tax on that. The employer had to pay workmen’s com 
pensation tax on it. He had to pay unemployment compensation tax 
on it. Why should it again be taxed because it is channeled through 
a private insurance company which is taxed and passes that tax on to 
the insured. It seems to me there is no social justification for it. 

Mr. Miller, who spoke here, held the New York law out as a model 
[ presume that he was actuated primarily because of his interest as a 
representative of an insurance company. I don't feel that the New York 
law is a model. [ think many improvements tan be made in it. 1 hope 
many improvements in the future may be made, and | hope that other 
states will adopt laws that will be better than the New York law 

[ was a little disturbed by the representatives of the state who 
came here apologetic for bureaucracy, It seems to me that they should 
be less fearful of bureaucracy and more concerned with the humanities 
involved and then we would get better administration. Bureaucracy is 
a term which is part of the tyranny of words. There isn’t anv reason 
tor feeling that a public bureaucracy which is subject to the people and 
is responsible to the people will be any less efficient and have higher 
costs than a private bureaucracy which is not responsible to the people 

I hope that none of you gathered from my remarks that I would like 
to see everything socialized ; that is far from the intention of my remarks 
I, however, have to emphasize that wherever social insurance is involved 


the organs of the public should not run awav from its responsibility. 
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EFFECTS OF SICKNESS DISABILITY LEGISLATION ON 
EMPLOYEE RELATIONS 


RICHARD E. CHISLETT Il, AB. 
Insurance and Social Security Department of the Standard Oi! Company of New Jersey 
NEW YORK 


NY DISCUSSION of the employee relations aspects of state 
temporary disability benefits legislation must be based on the 
experience of four states, Rhode Island, California, New Jersey and New 
York. Only these states have statutes in this field. Furthermore, only 


three of these states have operated under such laws for more than a 
year. Employers and employees who have wrestled with the problems 
raised by such legislation have done so only for a relatively short time. 
There is nothing new about the payment of benefits to an employee ¥ 
who cannot work because of an illness or an accident occurring while he : 
is away from his employment. For a great many years, some employers 
have continued the wages of their employees while they were ill. At 
the present time, the practice of providing benefits during temporary 
disability is more widespread than is generally realized. In some indus- 
trial states, surveys have shown that better than 60 per cent of those 
employees covered under unemployment compensation have some form 
of voluntary group disability benefits protection. (The true extent of 
protection in those states was even greater than indicated, since the 
surveys in question did not include fraternal plans or coverage under 
individual accident and health policies. ) 
The existence of widespread voluntary disability benefits coverage 
is significant. In the first place, voluntary disability benefit plans play 


an important part in the development of good emplover-employee rela i 
tionships. Mandatory legislation should recognize the great importance : 
of disability benefits in this connection. Second, a variety of experience 
has been gained in the states which already have adopted disability 
benefit laws. While these laws have been in effect only a short time, it 
has been possible to observe their initial impact on many different kinds 
of voluntary plans. Lastly, this widespread voluntary coverage should 
be recognized in those states which have not yet legislated in the field 


but which may in the future. The very existence of such coverage is 


a sign of social accomplishment and strength which should be encouraged 
rather than destroyed \ny future statute should be drafted so as to 
give maximum credit for plans existing at the time the law becomes 
effective. 
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The passage of a disability benefits law, no matter what its character, 
creates a number of problems in the conduct of employee telations. In 
the first place, a certain rigidity or inflexibility is introduced into the 
whole field of benefit plans. Employers and their employees can spend 
only so much money for retirement plans, disability benefit plans, medical 
care plans and the like. Once a state has passed a disability benefits 
law, then that type of benefit must take precedence. Although an 
employer and his employees may prefer, for instance, a fairly generous 
medical care plan, rather than a disability benefits plan, they are forced 
by law to put disability benefits first. Whatever money is left over can 
then be used for a more modest medical care plan than they would have 
preferred. This inflexibility also influences the character of disability 
plans themselves. While an employer may prefer a plan paying, say, 
full pay for 10 weeks, he may be forced to adopt a lower weekly benefit, 
payable over a longer period. 

The degree to which rigid patterns are introduced depends to a great 
extent on the character of the particular state law. In Rhode Island 
there is a considerable amount of inflexibility. On the other hand, the 
New York law allows a wide variety of plans, any one of which can be 
adopted to satisfy the legal requirements. 

Passage of a disability benefits law is significant from another stand- 
point. Heretofore, disability benefit plans have been adopted and admin- 
istered by employers and employees strictly on a two party basis. In 
four states the two party relationship has changed into a three party one, 
with the state as the third party. Under voluntary plans the final 
decision as to whether or not an employee is really ill and entitled to 
benefits rests with persons directly connected with the particular plan 
and its operation. In California, New York and New Jersey the 
privilege of and responsibility for such decision has to a great degree 
been shifted to a state agency. 

This shifting of responsibility for decision can be even more trouble- 
some in the case of an employer who supplements the legally required 
benefit by means of purely voluntary payments over and above those 
stipulated by law. Under such a situation it is quite possible for the 
state agency to decide that an employee is disabled and entitled to 
benefits under the law when the administrator of the supplementary 
voluntary plan may have sound reasons for believing the same employee 
not to be disabled and therefore not eligible for the supplemental 
benefit. Such a situation can be embarrassing for the employer, may 
unfairly place him in an unfavorable light and may cause previously 
excellent employee relations to deteriorate. 

Whenever responsibility for such decisions is shifted to a state agency, 
employees and employers alike tend to become confused as to their 


rights and responsibilities. Freedom to decide benefit eligibility in each 
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individual case on its merits is lessened. Individual decision tends to be 
replaced by administrative rulings which are broad and general in their 
application. 

Legislative activity in the field of disability benefits has another 
far reaching result. Prior to legislative action, employers and their 
employees are free to decide whether or not to adopt plans, and to 
determine the content of those plans. Important matters such as benefit 
schedules, conditions of eligibility, total costs to be incurred and dis- 
tribution of those costs are settled individually plan by plan. Plans are 
free to develop over the years, and to assume new responsibilities as 
the need appears. Once a legislature has acted, the growth and develop- 
ment of plans can be inhibited to an important degree. Political 
considerations become important in making decisions about plan amend- 
ments. The amount of responsibility which an employer and_ his 
employees are willing to assume must be conditioned in the light of 
other responsibilities which some future legislature may force on them. 
For instance, an employer may be hesitant to increase the maximum 
benefits under a plan if he feels that next year his state legislature may 
force upon him even greater mandatory expenditures through the elimi- 
nation of a waiting period, or the like. 

The effect of legislation on employee relations varies considerably 
from state to state. Some of the results under various existing laws 
are interesting to note. 

In Rhode Island a quasimonopoly in disability benefits was created 
for the state. A state fund was set up, into which is paid the | per cent 
payroll tax formerly contributed by employees toward the cost of unem- 
ployment insurance. All claims are made on, and benefits are paid by, 
the state fund. No recognition is given under the law to private plans. 

The effects of this law on individual employers and their employees, 
depends on whether or not they already had voluntary plans at the time 
the law was passed. For those not having such plans, the effect of the 
law has been to remove disability benefits from the area of employee 
relations. dn the face of such conclusive state action, voluntary efforts 
have diminished. The minimum state benefit has tended to become the 
maximum benefit for large numbers of employees. Evidence supporting 
this conclusion can be found in statistics on the writing of group accident 
and health insurance contracts. Over the past few years, in states other 
than Rhode Island large numbers of employers have set up insured and 
self-insured voluntary disalility benefit plans. Many of these plans have 
benefit schedules which are very generous when compared with the 
schedules contained in existing mandatory legislation In contrast, 
practically no new group accident and health insurance contracts have 
been written in Rhode Island since that state law went into effect in 
1942. The few exceptions fall almost entirely in the class of multistate 
employers who adopted uniform plans for all their employees in all states 
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Here is concrete evidence of the restrictive, and even inhibiting, 
influence of the monopolistic state fund type of legislation. While some 
Rhode Island employees have gained coverage they would not have had 
without a law, other groups have had to be satisfied with minimum state 
benefits in place of the more generous schedules which employees in 
other states have obtained under private plan coverage. 

I:mployers who do have plans in existence at the time a monopolistic, 
employee-financed law is passed, may find their employee relations 
problems greatly complicated. This is particularly true if such plans 
call for continuance of full pay. Unless he is willing to condone a sick- 
ness benefit greater than normal wage, the employer continuing to pay 
wages and salaries in full is placed in an unenviable situation. For 
example, m Rhode Island some employers were forced to abandon plans 
under which salary was continued for a period. The unfavorable reac- 
tion to such a procedure can be imagined. Other employers adjusted 
salary continuation plans downward, so that the combined state and 
voluntary benefit still equaled the employee's regular wage. [Employees 
object strongly to this manner of handling the problem because they 
feel they are bemg deprived of an extra benefit, the cost of which they 
still pay through the mandatory state tax. In taking this position the 
employees have overlooked the fact that passage of the temporary 
disability benefits law did result in higher total costs to the employers. 
This occurred because the employee contribution to unemployment insur- 
ance was diverted, and employers were forced to make up the deficiency 
created when 40 per cent of the unemployment insurance systems income 
was lost. 


Adoption of a disability benefits law similar to that of Rhode Island 
places considerable obstacles in the way of the fullest development of 
favorable employee relations. 

In California and New Jersey, more freedom is allowed with respect 
to the furnishing of benefits under the law. While a payroll tax is levied 
and a state fund set up to disburse benefits, other methods are provided 
whereby the requirements of the law can be met. In these two states, 
employers and employees can be relieved of state fund coverage and 
taxes through the qualification of private plans. 

Under this “competitive state fund” type of law the first question 
to be settled by an employer and his employees is whether to accept 
state fund coverage or to adopt a private plan. In New Jersey about 40 
per cent of covered employers have gained approval for private plans 
covering about 63 per cent of the jobs subject to the law. 

Three factors are significant in deciding whether or not to qualify 
a private plan. First, in many instances the flat rate social security type 
of tax supporting benefits will represent an overcharge for a particular 
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group. In these cases the private plans can provide either greater bene- 
fits or lower costs than would be the case with state fund coverage. 
Second, the important matter of efficiency should be considered. If an 
individual is to become entitled to benefits, whether by law or otherwise, 
it is only good employee relations to insure the prompt payment of such 
benefits when due. Experience in New Jersey indicates that private 
plans can pay benefits in about one-third the time required by the state 
fund, after a claim is filed. This general principle is confirmed by time- 
lag statistics from the workmen's compensation systems of certain states, 
where private carriers have a much better payment record than the state 


fund with which they compete. Finally, operating under a private plan 


minimizes the intrusion of the state in the employer-employee relation 
ship. Under a private plan the employees still turn to their employer 
in the first instance for benefits, rather than depend directly on the state 

In New Jersey and California the consent of employees is required 
before any private plan to which they contribute may be adopted. 
Originally, in New Jersey, it was thought that securing such consent 
would create a considerable employee relations problem. It did require 
some work. But as events worked out, there was strong rank and file 
preference for private plans. Nearly every one of the more than 14,000 
plans requiring consent received a favorable vote from large majorities 
of those polled. Many plans received unanimous consent. 

There is also a provision in the New Jersey law whereby a vote may 
be held to discontinue a private plan on petition of 10 per cent of those 
covered under such a plan. This provision of law has been invoked only 
twice. Both times, the private plans were discontinued. In each case, 
however, employees dissatisfied with the majority decision approached 
their employer and managed to have private plan coverage reinstated 
for themselves ; 4 class. 

In California the situation is somewhat different. There, even after 
a private plan has been adopted by a majority vote, an individual 
employee can elect himself out of the private plan and into the state 
fund. The additional accounting and other expense in such a situation 
cannot be justified in terms of greater return to the employee. The 
system as a whole is burdened with additional unnecessary costs 
Personnel administration is greatly complicated 

While the competitive state fund type of law allows much more 
latitude than does the monopolistic system, still it may require difficult 
decisions with respect to long-standing employee relations practices 
For example, let us imagine a New Jersey employer who, over a long 
period, had voluntarily paid full pay for periods of disability of up 
to 13 weeks. Since about 80 to 85 per cent of all temporary disabilities 
last 13 weeks or less, this would appear to be a most generous plan 
fully covering most cases of disability. However, when the law was 
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passed, this employer found that, no matter what else he was doing, he 
must offer his employees a schedule calling for the payment (in most 
cases) of at least $22 per week for 26 weeks. If this employer could 
not afford to spend any more than the cost of his existing voluntary 
plan, he was faced with two alternatives. First, he could reduce the 
amount of benefits during the first 13 weeks, using the money thus saved 
to finance legal benefits of $22 a week for the last 13 weeks of the 26 
week period. Second, the employer could give up his policy of bearing 
the full cost of benefits and ask his employees to pay the cost of the 
additional benefits required by law. While in the latter case, the cost 
of benefits probably would be small, still the employer would be forced 
to compromise a principle which he may have held important. In any 
event, the law compelled the employer to extend his plan, even though it 
paid more in total benefits per disability than the law required. Such a 
situation may well decrease any employee relations value derived from 
the voluntary plan. The attitude of individual employees may change 
in some degree from “the boss takes care of me because he values me 
and my services” to “the boss takes care of me because the state says 
he has to.” It is interesting to note that the New York law has a 
special provision allowing plans. of the general type described to qualify, 
even though they may not fit exactly the basic benefit pattern required 
by law. 

\ situation similar to the one just described may exist with respect 
to a multistate employer. Here, the question is one of maintaining 
uniformity of benefits as between employees in the various states. If 
such an employer absorbs the cost of the increased benefits in the state 
adopting legislation, he will soon be confronted with requests from 
employees in other states having no laws, asking that the expanded 
benefit schedule be extended to them. On the other hand, it is not 
feasible for such an employer to reduce existing benefits in the state 
adopting legislation, in order to provide at least legal benefits at a cost no 
larger than he had originally assumed. Unless such an employer is 
willing to put his multistate plan at the mercy of any state legislature 
which sees fit to act, he is forced to ask his employees in each state for a 
contribution sufficiently high to meet the added cost of benefits in accord- 
ance with that state’s statutory benefit schedule. 

Properly drafted disability benefits legislation can be an incentive to 
the improvement of employee relations in some of its aspects. This is 
particularly true if such legislation recognizes the principle of experience 
rating, so that each group under the law pays an amount adjusted to the 
cost of benefits to that particular group. Employer and employee 
interest is enlisted in the proper administration of the law. Employers 
are encouraged to take an interest in the general health conditions of their 
employees. A concrete example of the rewards for maintaining in-plant 
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medical services has just come to light in New York, One msurance 
company has filed rates for policies under New York’s disability benefits 
law, giving premium discounts where employers maintain certain medical 
services. A 5 per cent discount is granted where preemployment physical 
examinations are and have been made for at least two years. \ 10 per 
cent discount is granted where the employer maintains a dispensary 
statfed by a physician or a full time graduate nurse which provides care 
for nonoccupational illness or injury. A 5 per cent discount is granted 
where the employer maintains a visiting nurse service which will provide 
treatment for nonoccupational disability. Thus, employers are being 
offered a direct financial incentive for the maintenance of health services, 
in addition to the many other benefits to be gained from emplover- 
sponsored medical programs 


Any disability benefits law is going to impinge to some extent on 


the field of emplovee relations. However, interference on the part of the 
state can be held to a minimum if the law is flexible, if it recognizes social 
purposes broader than the mere payment of money to a disabled person. 
If the law assumes that in certain circumstances an employer and his 


employees can work out a better plan by themselves, there will be a 
desirable amount of freedom within the general framework of compulsion. 
The New York disability benefits law is a bold effort in the right direc- 
tion. It will be interesting to compare its effects on emplovee relations 
with those of other state laws. 
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SICKNESS DISABILITY INSURANCE AND 
PREVENTIVE MEDICINE 


LEONARD J. GOLDWATER, MD. 
Protessor of Industria! Hygiene, Columbia University School of Public Health 
NEW YORK 


T HAS COME to be generally recognized that the preventive medicine 
of “today is considerably wider in scope than that of yesterday and 
that there have been significant changes in the nature of the problems 
encountered. The erstwhile concern with the control of epidemics and 
the eradication of communicable disease has been supplemented with 
and to some extent replaced by an increased interest in preventive 
measures directed toward the individual rather than toward the environ- 
ment. Today, diseases of the heart and blood vessels, and cancer, 
not only account for a great majority of all deaths but also contribute 
heavily to the toll of disability. These and such nonlethal, but disabling, 
diseases as arthritis, aberrations of nutrition, mental and emotional dis- 
turbances, and many others, have not until recently commanded the 
serious attention of public health workers. .\ growing array of medical 
discoveries has created the possibility that the dramatic chapters in the 
history of public health which describe the conquest of the major 
plagues atid epidemics may be duplicated in the case of the principal 
chronic and degenerative diseases. Success is possible, however, only 
if methods can be found whereby the best preventive technics can be 
applied to our entire population, especially to that segment on which 
productive efficiency depends. It is with this segment that sickness 
disability insurance is primarily concerned ; consequently it is appropriate 
and desirable to examine the workings of the new laws for opportunities 
to develop industrial preventive medical programs 

During the first half of the twentieth century the great achievements 
in preventive medicine were accomplished principally through sanitation 
and immunization. The application of these procedures must, of course, 
be continued, but they cannot be relied on to control the chronic and 
the degenerative diseases which at present constitute the major health 
problems. It is generally recognized that modern preventive medicine 
must embrace measures directed toward delaying the onset and retarding 
the progress of disease and toward preventing disability due to disease 
and injury. Such measures depend to a large extent on early diagnosis 
and early, adequate treatment, thus calling for a new orientation in pre- 


ventive medicine. 
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Most social legislation of the past has contributed directly or indirectly 
to improved health. Compulsory sickness disability insurance consti- 
tutes a new form of social legislation which has almost unlimited 
potentials in fostering the development of modern preventive medicine. 
\ reasonably good estimate of these potentials can be made from a 
study of present practices and trends, and from analogy with other types 
of social legislation, particularly workmen's compensation laws 

It has been repeatedly demonstrated that once the principle of a new 
type of social legislation has been accepted, pressures in the direction of 
extending and liberalizing the laws develop very quickly. It would be 
most surprising if sickness disability laws should prove to be an exception 
to this rule; in fact, the effects of such pressures have already become 
manifest in California. All physicians, whether they be in private 
practice, in public health positions or engaged in industrial medicine, 
should be alert to the possibilities created by sickness disability insurance 
laws for furthering the ends of preventive medicine. Since these laws 
directly concern all physicians, the profession should take an active 
interest in their formulation and administration. 


THE ROLE OF THE PRIVATE PHYSICIAN 


Medical E.xaminations.—All sickness disability insurance laws now in 
effect require certification of disability by a physician before a claimant 
may collect benefits. It is almost certain that a similar provision will 
be incorporated in all future laws of this type. This means that every 
individual covered by the law who wishes to take advantage of its 
protection presumably will be seen by a physician. The present legal 
pattern provides that sickness benefits are payable for nonoccupational 
disabilities the duration of which is longer than one week, so that a 
physician will not necessarily be consulted in all cases of minor illness 
of short duration. Nevertheless, the certification requirement will 
surely result in the utilization of a physician's services in many instances 
in which a doctor would not otherwise have been seen. 

The mere fact that contact with a physician must be established 
for the purpose of certification does not necessarily mean that anything 


related to preventive medicine will be accomplished, but the opportunity 


is there if the doctor or the patient wishes to take advantage of it. In 
addition to the examination necessary for certification, the physician 
might suggest a complete medical check-up for the patient and for 
members of the patient’s family, and he also has a favorable occasion 
to present something in the way of health education. 

Epidemiological Observations communities which are largely 
industrial, practicing physicians, through the operation of a disability 
benefits law, may be presented with opportunities for detecting the 
presence of unhealthful working conditions. Records of the frequency 


— 
: 
aes 
: 
is 
{2 
i 


INDUSTRIAL HYGIEN!I IND OCCUPATIONAL MEDICINE 
and the nature of illness among employees in commercial and industrial 
establishments might provide the earliest evidence of general or specific 
health hazards 

Most individuals whose disabilities will call for certification will not 
be suffering from illnesses which must be reported to the public health 
authorities. The practicing physician may therefore be the only one 
who has information on the incidence of many diseases. The lack of 
reliable morbidity statistics has been a serious handicap to pubhe health 
departments and to industrial physicians in developing preventive pro- 
grams Disability benefit laws can provide private physicians with 
opportunities to fill some of the gaps. Communicable and other reportable 
diseases will naturally he reported to the health authorities, but the 
operation of a sickness benefit law may result in many of these cases 
being seen (and reported) earlier. It may also result in more such 
cases being seen by physicians 

Opportunities for detecting “sickness prone” workers will be pre 
sented to practicing physicians; thus those individuals will be indicated 
who may be in greatest need of preventive or constructive medicine 

Early Diagnosis and Early Treatment.—<As stated above, the basic 
features in any modern program of preventive medicine are early 
diagnosis and early treatment. Since disability claims are recognized 
after the first week of disability, there exists an incentive for an insured 
patient to see a doctor not later than one week after the onset of dis- 
ability, In terms of a chronic ailment this might be considered early 
diagnosis. Obviously the term “early” is a relative one. In the case 
of lobar pneumonia or an internal hemorrhage, diagnosis at the end of 
a week would be “late.” 

Ordinarily, treatment is instituted promptly on the establishment 
of a diagnosis. In fact, treatment often precedes diagnosis. The prob 
ability of a favorable therapeutic effect is greatest in the early stages of 
most diseases, Thus the prevention of complications and of disability, 
two of the important objectives of preventive medicine, are most likely 
to be achieved when diagnosis is made and treatment instituted early 

the course of a disease. Opportunities for this are enhanced under 
sickness disability insurance laws and are most likely to be utilized when 


ent is able to pay for the necessary diagnostic and therapeutic 


It can be reasonably asserted that pre 

ture return to work and unwarranted prolongation of a period of 
sickness disability are both inimical to the physical and mental well-being 
of an emploved person In 


order to avoid potential harm to a patient, 


as well as unpleasant disputes with the patient or his emplover, physicians 
will be called on to exercise judgment and firmness in deciding when 


a period of disability is terminated The decision may require familiarity 
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with working conditions beyond the ken of many medical practitioners. 
In such cases, a conversation with the employer, or a plant physician may 
be indicated. Increasingly, the private phy sician must orient his thinking 
toward the patient in relation to the patient's job if effective preventive 
medicine is to be practiced. 


THE DEPARTMENT OF Pt BLIC HEALTH 


Some of the opportunities for increasing the preventive activities ol 
health departments have already been suggested in the discussion of 
the role of the private phy sician but need further amplification because 
of the peculiar resp msibilities of the public health official 

Control of Communicable Diseases The operation of sickness dis- 
ability insurance laws may he expected to result in the detection of an 
increased number of cases of communicable disease. In some mstances, 
as has already been mentioned, detection and reporting may occur 
earlier than would otherwise be the case This places the health officer 
in a favorable position to take action directed toward preventing the 
spread of disease. Arrangements can and should be made whereby 
reports of disability due to communicable disease are transmitted 
promptly from the agency which administers the sickness disability fund 
to the appropriate public health official, Under such a plan, any tardiness 
on the part of physicians im reporting infectious cases to the health 
department would not delay the institution of proper control measures 

\ check on complete reporting would also be provided 

\Vorbidity Statistics on Noncommunicable Diseases.—The operation 
of sickness disability insurance laws may be found to provide the richest 
source yet known of information on general morbidity experience, pat- 
ticularly as related to industry and occupation. Such imtormation is 
badly needed by health departments, since without it there can be no 
intelhgent planning for the control of many forms of ilness While 
reporting Is a function of the practicing physician, recording and statis 
tical analysis are responsibilities of the health department. | ‘nfortunately, 
the diagnoses given in the disability certificates may not always be 
entirely accurate, owing to the fact that a diagnosis must be given It 
is obvious that a physician cannot always he expected to establish a 
diagnosis on the strength ot a single examination. Despite this possible 
shortcoming, there is little doubt that the disability reports will contain 
a wealth of information which can be used to great advantage by public 
health departments Utilization of the reports will of course depend on 

a suitable working arrangement with the agency re sponsible for the 
administration of the disability benefit law 

Diagnostic Services —The general acceptance of the principle that 
early diagnosis is an essential part of preventive medicine has led an 
increasing number of public health departments to expand their diag- 
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nostic services. The availability of such services to practicing physicians 
for use in determining disability in patents who cannot afford to pay 
for expensive diagnostic tests would facilitate early diagnosis and enhance 
accuracy of diagnosis. The advantages in terms of preventive medicine 
are readily apparent. 

Grants-in-Aid to Physicians Che expenditure of funds for finding 
cases of illness has long been recognized as a proper function of public 
health agencies. With the present shift of emphasis from communicable 
to noncommunicable diseases a parallel shift in expenditures must follow. 
Sickness disability insurance laws create an opportunity for public health 
departments to enlist the aid of large numbers of physici 
health officers” in the field of case finding 
disability benefits are not likely t 


ans as “deputy 
It has been pointed out that 
» provide sufficient funds so that 
individual beneficiaries can shoulder the full costs of all diagnostic tests 
or the costs of a comprehensive medical examination. As an alternative 
to the provision of diagnostic services by health departments, properly 
regulated subsidies to individual physicians might be used to enable 
them to give applicants for disability certificates the benefit of the best 
type of medical examination, This, in turn, would form the basis for 
a case-finding program which could scarcely be duplicated in extent or 
in effectiveness. Carried a step further, subsidies to physicians and hos- 
pitals might be granted to help defray the costs of early treatment in 
cases where financial considerations might | 


1 
responsible for a delay 
\ctivities of this type on the part of a health department can be justified 


it early treatment is accepted as an essential part of a program of 
preventive medicine, 


THE INDUSTRIAL PHYSICIAN 
In commercial and industrial establishments where a plant physician 
is employed, the physician will often be the first one to become aware 


of disabling illness among the employees. This places him in a strategic 


position to mstitute measures directed toward early diagnosis and early 
treatment and may also bring to light other opportunities for practicing 
preventive medicine 

INagnosts and Treatment.-Ordinarily it is not the responsibility of 


the industrial physician to provide diagnosis and treatment in cases of 


disabling nonoccupational illness. Nevertheless, in the case of some 


individuals who are eligible for sickness disability payments the industrial 


physician may be in a position to direct the patient into the | 
le 


vest channels 
r receiving the required medical services. Since the emplovee will not 
he d 


g the period of disability, the advice of 
the industrial physician has some likelihood of 


ticularly if diagnostic 


otally devoid of income durin 


being followed, par 
services, or aid in obtaining them, are available 


Furthermore, recommendations as to periods of convalescence can be 
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expected to be carried out, thus minimizing the possibility of relapses or 
of premature return to work, dangers which exist when the disabled 
individual is without income during the period of disability 
Supplementary Benefits-——While sickness disability laws provide 
limited cash benefits during periods of illness, they make no provision 
for defraying the costs of medical services, There is, however, a grow- 
ing tendency for employed persons to secure some form of hospitalization 
or medical care insurance as individuals or groups, often through col- 
lective bargaining agreements. The industrial physician who is familiar 
with the advantages and shortcomings of the various forms of health 
insurance can advise the employer and the employee on the type most 
advantageous to the persons concerned. When cash benefits are available 
through sickness disability insurance, a “service” type of hospital or 
medical care insurance is more appealing to the insured worker. The 
well informed industrial physician is in a position to guide the employer 
and the employee in the selection of that combination of insurance plans 
which will provide the greatest benefits, thus contributing to preventive 
medicine through the availability of early and adequate medical care 
Absenteeism and Experience Ratings.—There are strong indications 
that experience ratings, based on sickness absenteeism, will be a factor 
in calculating employers’ payments into the sickness disability insurance 
fund in some of the states. This obviously lends support to industrial 
physicians who wish to strengthen their occupational health program. 
Since industrial medicine is primarily preventive medicine, and since 
preventive medicine can be expected to reduce sickness absenteeism, 
sickness disability insurance laws which provide for experience ratings 
provide the industrial physician with a very etfective argument when 


it comes to seeking adequate support from the employer 


ADMINISTRATIVE AND INSURING AGENCIES 
Incentives —An organized etfort to reduce accidental injuries in this 
country received a strong impetus from the enactment of workmen's 
compensation laws. Medical costs and partial indemnification against 
lost wages could be a serious financial burden to an industry having a 
high accident frequency, particularly when added to the concomitant 


loss of production. It requires little stretching of the imagination to see 


a close parallel in this respect between time lost due to accidental injury 


and that due to nonoccupational illness. It should be possible to admin 
ister sickness disability laws in such a way that the same kind of incen- 
tives which led to a reduction in occupational accidents will apply to a 
reduction of illness. This being so, preventive medicine assumes an all 
important role 
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Morbidity Records —-\ major factor in any program of preventive 
medicine is the availability of records and statistics dealing with sickness. 
\gencies administering sickness disability laws, and insurance companies 
paying disability claims, will be in a most advantageous position for col- 
lecting morbidity records for all kinds of illness \nalyses of these 
records might be undertaken through a cooperative arrangement with 
appropriate public health agencies, the interest of which has already been 
mentioned, Different interests might call for different analyses, but in 
any event the morbidity reports could be of immeasurable value to 
governmental and voluntary health agencies and to others who might be 
interested in planning health programs. Good records must be con- 
sidered an essential part of any well administered disability benefits law. 

Experience Rating.—The principle of experience rating has been 
generally adopted in workmen's compensation insurance and is found 
in some of the existing sickness disability insurance laws. This principle 
in itself encourages preventive medicine by making it financially profitable 
to reduce sickness disability among insured persons. Administering 
agencies and insurance companies have an opportunity to promote pre 
ventive medicine by applying and extending the experience rating prin- 
ciple, granting financial advantages to employers who develop effective 
programs 

Increased Bene fits.—-Whenever there is a small differential between 
sick benetit payments and wages, there is a danger that a certain number 
of wage earners will tind it preferable to be sick and not working, rather 
than well and working, The theory of workmen’s compensation insur 
ance and unemployment insurance as well as sickness disability insur- 
ance is that the benefits should replace only in part the loss of wages 
On the other hand, the individual whose income is cut off because of 
nonoccupational illness is just as much in need of medical services as he 
would be if his disability were of occupational origin, and is in an 
unfavorable position to pay for them out of current income. As pointed 
out above, ready availability of medical services is an essential part of 
preventive medicine. In view of the points which have just been 
mentioned it seems logical that if any extension of benefits is to be made 
through sickness disability insurance laws the benefits should be in the 
form of medical services rather than in that of greater cash benefits. This 
would assure the needed medical attention without making illness 
economically profitable to the insured worker. 

Payments to Physicians.—Sickness disability laws as thev exist today 
make no provision for paving physicians for certifying disabilitv. The 
disabled employee receiving the limited benefits allowed under the law 
IS IN a poor position to pay any more than is required for the certification 


This fee is actually an additional tax on the employee, since without a 
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doctor's certificate he cannot collect his benefits. No one will deny that 
the physician is entitled to a fee for examining a patient and filling out a 
disability certificate. In view of the fact that a physician's certificate ts 
essential in the administration of the law it seems appropriate to have 
the doctor's fee paid by the agency which administers the law \ 
reasonably adequate fee paid from such a source would serve as an 
incentive for the certifying physician to exploit fully his opportunities 
for practicing preventive medicine. \ complete medical evaluation, not 
restricted to determining presence or absence of disability, would 
undoubtedly lead in many instances to the detection of imeipient dis 
eases at a time when preventive procedures could be most profitably 
employed. 

The foregoing discussion has been concerned with opportunities for 
developing and expanding preventive medicine, many of which are 
created by the enactment of sickness disability benefit laws. The suc- 
cessful operation of any social legislation directly related to health, in 
fact, the successful operation of the national economy, depends in large 
measure on preventing illness and promoting health. Judicious and 
imaginative administration of sickness disability insurance laws can be 
a powerful force in maintaining a high standard of living and serve as an 
effectve measure for the improvement of the quality and for the more 
equitable distribution of medical care. 


DISCUSSION OF PAPERS BY MESSRS, TOWSON, KAPLAN AND CHISLETT 


AND DR, 


GOLDWATER 
CHAIRMAN Fincn: We come now to the discussion period and we have asked 
Prof. Edwin W. Patterson, Cardozo professor of jurisprudence, Columbia Univer 
sity School of Law, to open and lead our discussion 

Pror. Eowin W. Parrerson: Mr. Chairman, Ladies and Gentlemen: I am 
somewhat in the position of the preacher you may have heard about who announced 
that he would speak on the major and the minor prophets, and so he went down the 
list of the major prophets and then the minor prophets. He occupied two hours in 
this process. At the end of that time, he stopped, and he said, “Now, where shall 
we place Malachi?” 

\ man in the front row got up and said, “Malachi can have my place. I am 
going home.” [Laughter] 

There were a few questions that I did want to ask Mr. Towson if he had not 
had to leave early. 

This is an excellent law, an excellent statute, and, as he says, it is a very compli- 
cated statute. Although I have drafted rather complicated statutes and have read 
a great many more, | still tell you that | found this statute difficult to read, and it 
was difficult to put the pieces together. Indeed, you can’t read this statute on the 
subway. You have to sit down and go through it once and then come back and go 
through it again to get the cross references, but that is because this is a very good 
example of statutory drafting, and I think the draftsmen are to be congratulated 

I have, however, found one or two questions which I think will have to be cleared 


up in the course of time. No one in this group of representatives of insurance com 
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pames and representatives of labor unions and of employers thought about the 
position of the head of a household, but I am informed by the regulations of the 
compensation board that this law is deemed applicable to employers of domestic ser- 
vants if they have four or more servants. Now, that doesn’t affect me. I may say, 
and 1 suppose it doesn't affect you, but it troubles me as a lawyer, that the statute 


is so drawn that it defines employment as employment in the trade. business or 


cupation of the employer, and I submit that running a household is not a trade 
a business or an occupation. | therefore don't understand why they have ruled that 
domestic service comes under the law 

Chen, there is another point that struck me in section 205; namely, that the 
statute excludes payment for benefits which result from the perpetration of an illegal 
act by the employee Phat sounds like a very innocent phrase \t first it seems 
obvious that a person who is violating the law should not be able to recover any 


benefits sustained while he is violating the law. But, let us stop to think a moment 


Did you ever violate a law Did you ever go more than 45 miles an hour in New 
Jersey with your car Did you ever make a left turn without putting out your 
hand and signaling Ot course, we violate laws, traffic laws, a great many times 


It 1s regrettable that that language was put into the statute, especially since under 
the New York insurance law, section 164, subsection 4-F. the state provides that such 
a clause is not permitted in a private individual accident insurance policy in the state 
ot New York. The only clause that is permitted is one which excepts coverage 
resulting from an attempt to commit or the commission of a felony (which is much 
more than a trafe violation) and/or which results while the insured is engaged in 
an illegal occupation. I mention these two minor points that eventually, I think. will 
have to be cleared up 

Now, coming to Mr. Kaplan's talk Mr. Kaplan, I think, raised larger issues 
in this discussion than any one else did, that is, the issue as to what is the individ 
ual’s right and what he is entitled to or should receive by way of philanthropy 

Mr. Kaplan apparently recognizes no distinction between those two things. In my 
own thinking I keep a sharp division between what I call “insurance.” which is a 
self-sustaining plan by which individuals make provision in advance for their own 
nustortunes, and benefits which are paid out as a result of a plan of preventing suf 
tering, that is, paid out by the government or paid out by private charities to prevent 
suffering. Therefore, | submit that this particular statute is primarily intended to 
be an insurance plan in the sense that it covers to a limited extent the casualties 
that employees encounter not as workmen but as individuals in society, and it does 
so partly at their expense. But it should be noted that this statute goes beyond the 
workmen's compensation law, which imposes on the employer a duty to pay for the 
injuries that arise out of and in the course of the employment which may be called 
a risk of the employment; whereas it is not so clear by any means that the nonoc 
cupational ailments are ailments that are connected with or arise out of employment 

rhen there are one or two points about Mr. Chislett’s talk that bothered me a 
It that Mr. Chislett really would rather not have any compulsory law at 
all, and he pomted out the benefits of not having to call in a third party to settle 
disputes, On the other hand, I would point to one of the benefits of the New York 
law as being this, that now the employee can present his claim to a board which acts 
41s admuimstrative boards do, with a minimum of formality and which under the 


can regulate the fees charged by attorneys and othe1 persons who represent the 


employees. I think that is a very good feature, so that the employee now does not 
have to depend on the kindness or good will of the employer or the insurance com 
pany to collect his payment, but he has a speedy and economical means of redress 


An, 

i é 
¢ 
Me | 
te 

4 a 
ant 
e 
: 
. 


VOLDWATER—INSURANCI IND o91 


For many years, we have known that under the ordinary individual accident and 


health policies, the weekly indemnity payments are usually not worth suing tor; that 


is to say, the insured has to be injured a long time before the accumulation ts large 
enough to justify going to court. So | would point to this as one of the chiet advan 
tages of having a statutory compulsory system 

Finally may I say I think that this New York law, though it 1s very moderate 
in the benefits provided, nevertheless is a good beginning; that is, we should begin 
these things moderately and we should try to keep them moderate because, as I 
have observed social progress for the past thirty or forty years, one of the important 
things ts not to push a good idea too far 


With that I will invite discussion from the floor \pplause | 


GENERAL 


CHAIRMAN FINCH Are there questions | wonder if Mr. Beers who was one 
of the speakers this morning would not care to open our discussion from the floor 
{Mr. Beers was not present.|) Is Mr. Miller here They have apparently slipped 


out 


Mr 


profit organization, and we voluntarily contribute to the unemployment law. Is it 


AttaN L. Cooper, New York Naval Shipyard We are a voluntary non 


necessary tor us to contribute to the disability law 


Proressok PATTERSON As I understand your question—you are a nonprofit 
organization \re you engaged in charitable work 
Mr. Cooper: We are engaged in running cafeterias 


PROFESSOR PATTERSON But no profit is made for it 


Mr Ne 


PROFESSOR 


but we do 


voluntarily contribute to the unemployment tund 


PATTERSON It says, “corporation, community chest, operating for 
religious, scientific, charitable, literary or educational purposes Do you come under 
any of those 

Mk Coorer: No, it is purely a food service 
Is the service free 


PROFESSOR PATTERSON 


Mr. Cooper No, they pay for food, but it is an organization set up purely to 


feed the employees of the Navy Yard at cost 


Proressor Patterson hat is a pretty close case, as to whether you are 
scientific or charitable [Laughter] You may be scientific or you may be charit 
able There is nothing in here about a nonprofit corporation generally Phe only 


reference to a nonprofit organization is under those five categories; so, although you 
don't make profits, still you would have to be operative exclusively for one of those 
five purposes. I suspect you will have to get a ruling from the Board 


Mr. Cuiscett My understanding of the law is that if the function performed 

by a nonprofit organization is not strictly eleemosynary i character, then that 

organization is covered, but I am not too sure about the unemployment insurance 


law Are you sure that you are voluntarily covered under unemployment insurances 


Mr. Cooper We take that assumption, and we have paid the unemployment 


msurance 


Mr. CHIsLett Although | would have to revie law, there is some ques 
tion in my mind as to whether or not you are not compulsorily covered under unem 
ployment insurance, also. The intent of the drafters of the law was to eliminate 
from coverage only those organizations that are purely charitable in their purpose 


which I think would make you covered 


Proressor PATTERSON I could add a little more perhaps. I know this much, 


that the Board has ruled that Columbia University ts covered with respect to prop 
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erty which it owns and operates not for educational purposes; that is, Columbia 


University owns buildings which are operated as private hotels or private apartment 
houses, and as to those, Columbia is required to come under the 
although the income from those buildings, of course, 


insurance plan 


goes to Columbia University 
and is used solely for educational and nonprofit purposes 


Mr. Atvin Sciers, Air Reduction Company, Inc Mr. Kaplan mentioned 
before something about costs being passed on to the consumers, 
question of employee contributions 


in debating the 
I should like just to throw out this hypothetical 


question: Suppose everyone were included under this law for 100 per cent of his 
salary, with no exclusions, and the benefits started the first day, to whom would the 
cost be passed along? 1 am just passing that out for general discussion. I didn't 


mean a particular question, Mr. Kaplan j 
: Mr. Kaptan I don't know. I think you were making a comment and not 
asking me a question 


Ma. Scuers 


Yes, | was just passing it out for a general question 


Mr. Kaptan \s a matter of tact, disability which an individual is not able to 
pay tor is a social cost. Somebody has got to pay for it. 


It seems to me that it Is 
important to recognize the distinction that I tried to make. I know Professor Pat 
terson raised some question with respect to the principles that I tried to set up 
here, but the important thing is to find out whether somebody is able to make a 
claim as a matter of right. That is the big point that I have been trying to make 
here. If we as much as possible as a society can narrow down those are 


as in which 
8 : the individual has to subject himself to humiliation to meet needs. | think we are 
: g making a great contribution 
4 5 With respect to the disability benefits or the making up for the loss of an 
: employee as a result of sickness, that may not be so directly connected with his job 
j : as, for example, industrial accidents are, but I raise the question whether unem- 


ployment is so connected with an individual's employer or particular job, has such 
a direct connection—why, there are many factors that determine the level of employ- 


ment that have nothing to do with an individu 


al employer's responsibility—and so 
I think that it is a good social doctrine to take as many of these haz 


ards, whether 


they are directly connected with employment or whether they are 


hot directly con- 
nected with employment 


If we have a good method of paying for them in that way 
and removing them from the area of philanthropy, let us say, and give the individual 
the feeling that he can make a claim as a matter of right and in th 


at way preserve 
his dignity as a human being, I think we are doing a good, socially justifiable job 


Dr. Roy M. Seipeman, Connecticut State Department of Health 


I am indeed 


grateful for Dr. Goldwater's calling my attention to this meeting, 


and I have enjoyed 
every bit of it. I think the speakers were excellent 


I have a question. I don’t know whether it is in the line of a suggestion as well. 


Undoubtedly if the question has been answered in some way, probably th 


at would 
have been mentioned by one of the speakers 


I had*some hesitation at first about 
asking this, and then I was encouraged a little more when Dr. ( 
question this morning. 


asked his 


The question is related to how all these services, benefits are integrated ? By 
that I mean we have had, I understand, since 1942 this disability plan in existence 
in Rhode Island. I presume, too, that Rhode Island has what we have in Connecti- 
cut, the Blue Cross, the } 


Sue Shield, unemployment insurance. of course, and our 
medical service plan which comes under the name of CMS, C 


onnecticut Medical 
Service, I should think that perhaps some study would be extre 


mely beneficial in 
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Rhode Island, or perhaps in New Jersey, because they have this disability law in 
existence for the longest time, and if we could have some graduate studies-——perhaps 
the Public Health Service would be interested in supporting such a study, where a 
study could be made in a census fashion of the way in which all these benefit service 
plans, medical plans are integrated in particular families that are chosen on a statis 
tical census basis. 1 think it would furnish me considerable factual information m 
which I would be extremely interested. Thank you 


\re 


Mrs. T. ]. Drucker, Kessler Institute, West Orange, N. J | have a question 


CHAIRMAN FINCH there further questions 

for Mr. Chislett. Under the voluntary plan, as | understand it, the premiums paid 
are flexible; that is, they would vary from company to company, depending on vari 
ous factors in their past experience and the nature ot their industry. Is that correct 

Mr. Cuistert: That is correct 

Mrs. Drucker Then how would this premium be influenced by the fact that 
a company might wish to hire an unusually large percentage of physically handi 
capped persons 

Mr. Cuistett | think that is a good question. I think it ts at the heart of 
a lot of what has been said today. If I follow Mr. Kaplan correctly, he would like 
to mutualize the experience of everybody in the field of disability benefits. Mr. Kap 
lan has also made a good case, I think, to show that the costs of programs of this 
kind ultimately are passed on to the consumer. I don’t agree entirely with him 
because I think there are individual instances in which perhaps part of them at least 
is absorbed by the stockholders, or they come out of capital or something of that 
sort. By and large, let us assume that they are passed on to the consumer. If you 
mutualize your whole experience, here in effect is what you are doing You are 
in an industry where you have old age, where you have a proportion of females, 
where you perhaps have a lower wage scale than prevails gene rally. All of those, 
if | understand the actuaries correctly, are danger signals that you are going to have 
a high incidence of temporary disability. Now, there are plenty of other industries 
in which the incidence of disability is very low. See if | can think of one just for 
example. Food manufacturing, let us say—if you socialized that and if the price is 
passed on to the consumer, here is what you are doing. You may be buying your 
suits cheaper, but you are paying more for your food, and I am not sure whether 
that is a desirable result. 

Chere is a second important feature with respect to what is generally called 
experience rating; that is, rating according to the risk. Actually, there are two 
things which are very important as far as claim incidence is concerned. One, and 
probably by far the most important, is the natural incidence of disability in the type 
of group that you have Iwo, which experience in foreign countries has shown to 
he important, is the ease with which individuals can draw benefits without much 
regard to the rules that have been set up. 

Incidentally, | am sorry if I misled you, but I am not against compulsory legis 
lation under proper circumstances, but you have got to watch these governmental 
programs and keep them channeled along the avenues that they were originally set 
up to travel or else, some day, you are going to find the tail wagging the dog 
You can find in the history and development of social insurance in foreign and South 
American countries example after example after example after example of just that 
thing 

Merit rating, experience rating, rating according to a particular risk is one way 
that you can help to keep these programs in the channels in which I think we will 
all agree they must stay if the general interest of everybody is to be best served 


3 
4 
: 
Ey 
¥ 
as 
i 


694 


INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE 
Mus, Perkins, Republic Aviation Corporation 


Suppose there was disagree 
ment between two doctors 


Suppose the patient's private physician thinks him able 
to return to work or not able to return to work and the industrial physician thinks 
otherwise, will there be a review board set up to settle such situations? 

Dr. Gotpwater: I don't recall that in the law that is mentioned Ordinarily 
the attending physician's certificate is the one which forms the basis for the disability 
payments, but if there is a difference of opinion, there is a review procedure for 
handling that situation 


Me. Cuistert: In California that has been largely, I understand, handed over 


to the medical society, and they have in each county informal boards of review that 
have nothing to do with the law but have been set up by the medical society itself 
to resolve these arguments. Those boards also very occasionally are employed to 
review cases of physicians who seem to be signing a disproportionate number of 
claim forms, but I think, after all, that that is a problem which the doctors ought to 
settle themselves, and [ think it is quite right and proper to call on your state medi- 
cal society to iron out the few instances in which that is going to occur 

Miss Etizanetn Anprews, Air Reduction Company, Inc.: I should like to 
repeat the question that was asked, namely: Does Dr. Goldwater feel that there 
is going to be any change in the policy of companies employing physically handi- 
capped people, as a result of this law; companies who are now taking persons with 
arrested tuberculosis and things of that kind? Do you think it would change their 
medical policy ? 

Dr. Gotpwater: The question concerns a change of hiring policy in regard 
to physically handicapped or poor medical risks. I think that there is a danger. We 
recognize that in order to overcome some of the resistance to hiring handicapped 
people, we have such things as our second injury laws. This presumably protects 
employers against excessive workmen's compensation costs if they should hire people 
who might be a liability to them from the point of view of workmen's compensation 

Now, if an employer also is likely to be subjected to extra liability as a result 
of hiring individuals who are poor health risks and whose employment consequently 
results in a poor experience on the part of the disability insurance premium pay- 
ments, | think employers might tighten up their employment requirements and insist 
on people who are not going to be poor health risks and thereby lead to a poor 
experience as far as ordinary sickness is concerned. I think that that is a real 
danger. I think that it may become necessary, if that materializes, to have some 
thing akin to the second injury law apply to the disability benefits laws. 

Mr. Cuistetr: | should like to comment. I am sorry I didn’t answer that 
question fully. I should like to make two comments. I don't think you have a 
situation strictly comparable to workmen's compensation with respect to physically 
disabled people because you have a much more limited risk with respect to disability 
benefits \lso a large amount depends on the character of the disability. We have 
a number of older people in our own company, and our experience is that they have 
a large number of two or three day absences. That is not going to make any dif 
ference, you see, because there is a seven day waiting period in each case 

Dr. Henry B. Nacuticat., medical director, Pepsi-Cola Company : With regard 
to Mr. Chislett’s remark that a large number of these people confine themselves to 
two or three day absences, what is the inducement now to convalesce a little longer 
so that they do have a seven, eight or ten day period and benefit thereby ? 


Mr. Cristerr: I am sorry, sir, but I can’t answer that with reference to our 


own experience because our voluntary disability plan pays from the first day. 
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Mr. Puitie Bootn, United States Department of Labor The points that were 
brought out with respect to hiring practices, with particular application to the 
physically handicapped, it seems to me raise a question with broader implications 
People with a history of chronic disease, let us say cardiac disease, people with a 
history of rheumatism, other things which in the past have led to some absences 
trom work or hospitalization or other disabilities that are long enough to come 
within the period of compensation—it seems to me that the emphasis which Dr. 
Goldwater and Mr. Chislett have been placing on the advantages of experience rat- 
ing in this type of program definitely does create a danger in this field. Much may 
be done in the area of in-plant medicine, and I think that is very desirable, and I 
hope that this program or others will lead to expansion of in-plant medicine and 
other arrangements and procedures along that line. But from what we have been 
hearing during the day as to the things which are indicative of greater risks, 
namely, a high proportion of women, some reference to nonwhites, people in certain 
age groups, and, to come back to what I said before, people with a history of chronic 
diseases, are not we running a risk of putting up much more rigid inspection at the 
gate or in the personnel office to keep these people out of a job altogether lest 
their presence on the payroll lead to a higher cost on the part of the employees? 

Without wishing to contradict myself publicly, I think it should also be recog 
nized that since this program is by and large employee-financed in the states in 
which it exists, the emphasis on experience rating may be just slightly irrelevant 

ANDERS, Federal Security Agency: Just one point to reenforce what 
was said. For instance, | have here a table on the basis of the railroad workers’ 
experience in this past year, and the rate per 1,000 insured for younger workers is 
$16 and the rate for those from 60 to 64 is $146, practically a tenfold increase 
herefore, if you take an experience rating, one of the things that undoubtedly will 
happen is that the older warker, once he loses his job, will find it almost impossible 
to find another job 

I should like also to touch some other points. Mr. Chislett pointed out that if 
in 1942 we had 61 million dollars of group insurance against the risk of weekly 
indemnity, how does that compare with | billion dollars that we have against work 


men’s compensation? And how does that compare with the small state of Rhode 


Island, which has between 5 and 6 million dollars under its temporary disability ? 


Mr. Chislett mentioned that in the state of Rhode Island private insurance has 
been eliminated. I have here a table based on official insurance information in the 
reports of Rhode Island. It shows that in 1942 in group insurance there were $553,- 
000. That included not only weekly indemnity but surgical and medical and acci 
dental injuries, and so forth, other than occupational. That $553,000 should be 
compared with the only temporary disability measure, which is, as I said, 5 to 6 
million. In other words, just that one risk in 1942 was being covered at the rate 
of much less than 10 per cent because paying the temporary disability benefits was 
raised over tenfold. 

I think some of these charts should be interpreted in the third dimension, too. 
How many people are involved? If workmen's compensation as it has been indi- 
cated here costs 1 billion dollars and if that risk itself represents, | would say, 
instead of what was said, 10 per cent, 5 per cent of the risk, what does the present 
voluntary coverage signify in terms of the total risk, which is now actually, | believe, 
less than 1 billion, against the whole risk of nonoceupational disability ? 

That is the other area | think this conference should have dealt with, although I 
feel that the topics which have been discussed have been most worth while. I 
wish we had had time to discuss some of the comparative implications of cost which 
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I think are lacking. I also think some misi: formation was given out, I would say, 
with re spect to whether there has been or has not been adverse selection in Cah- 


tornia, That phase of the record should be substantiated or some data should be 


provided to indicate what the facts are 
J am sorry | have somewhat exceeded the scope of the floor discussion by not 
only putting questions but elaborating on certain pomts 
Mr. Cuitsiery Dr. Sanders, I am glad you brought up those Rhode Island 


hgures, because there has been a lot of misunderstanding about them. As you pomted 
out, the Rhode Island State Insurance Bureau defines as group accident and health 


poheies not only policies which pay a weekly indemnity based on wage loss but also 


policies which, as you indicate, cover group hospitalization, group medical care and 
whatnot. I have some statistics here for six c mpanies which wrote more than 90 


per cent of the total group accident and health insurance, including all those things, 


in 1942. In that year they had premiums for weekly indemnity of $359,000. In 
1948 they had premiums estimated at $461,000 for weekly indemnity policies. That 


means that the weekly indemnity business in Rhode Island under msurance contracts 
mereased only about 20 per cent. Weekly indemnity throughout the United States 


. increased about 300 per cent during this same period 


I have a further breakdown here for the same six c ymmpamies. This is the com- 


pany with the largest amount of business. In 1942, it had 41.8 thousand dollars’ 


worth of premium income from companies doing business in Rhode Island alone. 


In 1948, it had 15.8 thousand or a reduction of about two thirds of I 


remium income 


: trom employers doing business in Rhode. Island alone 


Incidentally, there are two other things that ought to be remembered. There is 
some suspicion that in Rhode Island there has been an increase in the claim load 


: since the state law went into effect under these group msurance contracts. In the 


second place, one of the functions that determine the 1 


remium under most group 
| msurance contracts is the wage level, and you had 


level between 1942 and 1948, 


increase 


a terrihe increase in the wage 
so that you would naturally expect some sort of an 
in the amount of premiums collected, and I think that you are perfectly 

I will agree with you, sir, that you have had a great broadening of coy- 
erage through passage of the law. That was not my point, 
can still stimulate this interest in 


Justified 


My point is that you 


private coverage and gain your broad coverage 
through a mandatory law but do it through some other method than se 


tting up a 
monopolistic state system. Thank you. 


De. GOLDWATER I should like to comment on some of Dr. Sander’s other com- 


ments. I will take full responsibility for deficiencies in the program. I should like 


to say, however, that some of the people who helped me in arranging this felt that 


were covering much too much with what we had here, and it was not a question 


we 


of trying to cover the whole field but picking out those things we thought would 


be of greatest general interest 


\bout the adverse selection in California, I don't think that is a very simple 


matter, | think the fact that it was nece ssary tor the rules to be 


interpreted in such 
a way that the private carriers were obliged to take at least 20 per cent of females 

probably indicates that there was something going on there that needed correction. 

Whether this one step is adequate to eliminate the entire possibility of adverse . 
selection, | think is open to question, but I don't think it can be settled entirely by 

administrative rule. I think it is a little too complicated for that. 


CHAIRMAN Fincnu: If there are no further questions, I want to bring this meet- 


ing to a close Phere is only one comment I have in my mind 


I think we would 


: ; 

an 

| 


GOLDWATER—INSI 
all agree that the hazards of industry are o the burdens tl industry should 
carry I also think that we ought to keep in inds the fact that this country 
as moved forward and become great through what Dr. Butler used to refer 
as “voluntary cooperation im the spirit « " and [ am entirely in sym 
pathy with Mr. Chislett’s suggestior We hi o have laws to enforce certain of 
our industries, certain of our activities, to pre le the coverage that is needed, but 
let us hope that those laws will be so drawn ar framed that those of our people, 
industrial and other executives, will have an opportunity to exercise this voluntary 
cooperation in the spirit of liberty and to provide their employees with these bene 
fits through private means instead o ving them forced on all of us in order to 
correct the abuses that we have to correct, unfortunately, among those who will not 


participate 


On behalf of your group and your committee thank v« r attendance and 


hope you have found that this has been a worth while day, interesting and provoca- 


tive, along the lines of particular interest, and I ou good night 
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IDENTIFICATION OF PARTICLES IN LOS ANGELES SMOG 
BY OPTICAL AND ELECTRON MICROSCOPY 


R. D. CADLE, Ph.D. 
SYLVAN RUBIN, Ph.D. 


C. |. GLASSBROOK, MS. 
AND 


P. L. MAGILL, B.S 
STANFORD, CALIF 


— JUP at the Stanford Research Institute has been investigating 
the nature of smog in Los Angeles County for about three years. 
An important part of this study has consisted of attempts to determine 
the physical and chemical composition of air-borne particulate matter. 
This particulate material was found to be highly complex and to include 
liquid droplets of various kinds and both organic and inorganic solid 
particles. During the course of this work the usefulness of many micro- 
scopic technics for studies of air pollution has become increasingly 
evident, and a number of important observations have been made by such 
methods. Both optical and electron microscopy have been used. 

One purpose of this paper is to discuss some of these technics, par- 
ticularly those which have previously received little attention in connec- 
tion with studies of air pollution and which have been found to be 
especially helpful. 

\ second purpose is to present some of the results obtained by the 
application of these methods. 

Most of the discussions in the scientific literature of the applications 
of microscopic technics to air pollution problems have involved particle 
counts and particle size measurements. Good reviews of such technics 
have been written by Jacobs ' and by Patty.* 

Patty has also described a petrographic technic for the qualitative 
determination of silica collected from polluted air. Crozier and Seely * 


From Stantord Research Institute 


1. Jacobs, M. B The Analytical Chemistry of Industrial Poisons, Hazards, 
and Solvents, New York, Interscience Publishers, Inc., 1941. 


2. Patty, F. A Industrial Hygiene and Toxicology, New York, Interscience 
Publishers, Inc., 1949 


3. Crozier, W. D., and Seely, B. K.: Some Techniques for Sampling and 
Identifying Particulate Matter in the Air, Proceedings of the First National Air 
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have developed several useful methods for sampling and identifying 
particulate material in the air. Qmne procedure consists of collecting 
the particles on slides coated with gelatin containing a reagent. Another 
procedure involves covering particles on a slide with a film of plastic 
and placing a drop of reagent on top of the film. The reagent diffuses 
through the film to reach the particles. Both methods involve examina- 
tion of the slide with the microscope, usually with dark field illumination. 

Cadle* has described a technic for studying the composition of 
particles suspended in the atmosphere. Particles caught on a slide are 
covered with mineral oil and the slide is placed on a holder (oiled side 
down) on the stage of a microscope. Droplets of reagents are deposited 
on the individual particles by means of micropipets controlled by a 
nucromanipulator. 

The application of electron microscopy to studies of aerosols has 
been discussed briefly by Zworykin and others ° and by Wyckoff." 


OPTICAL 


MICROSCOPY 


Collection of Particles—A\l the microscopic methods described in 
this paper depend on a preliminary collection of the particulate material 
from the atmosphere. For the most part well known methods have 
been used, such as impaction, thermal precipitation or settling. The 
impaction methods are usually the most convenient for routine use. A 
plastic model of the Sonkin* impactor has been found to be very con- 
venient. It has been described in detail in another paper * and has been 
mentioned in several reports from this laboratory." 

The Sonkin impactor operates by causing the air stream in which the particles 
are suspended to impinge sharply on microscope slides. The use of three or more 


jets of decreasing sizes, and the same number of collection plates, permits a rough 


segregation of the particles according to size. The largest particles are collected 


Pollution Symposium, Stanford Research Institute, Stanford University, California, 
November 1949, pp. 45-49. 

4. Cadle, R. D.: Determination of the Composition of Airborne Particulate 
Material, Analyt. Chem., to be published 


5. Zworykin, V. K., and others: Electron Optics and the Electron Microscope, 
New York, John Wiley & Sons, Inc., 1945 

6. Wyckoff, R. W. G Electron Microscopy Technique and Applications, 
New York, Interscience Publishers, Inc., 1949 

7. Sonkin, L. S \. Modified Cascade Impactor: Device for Sampling and 
Sizing Aerosols of Particles Below One Micron in Diameter, J. Indust. Hyg. & 
Toxicol. 28:269-272 (Nov.) 1946 

8. (a) Magill, P. L.: Determination Procedures, Am. Indust. Hyg. A. Quart 
11:55-64 (March) 1950. (hb) Magill, P. I Techniques Employed in the 
Analysis of Los Angeles Smog: Proceedings of the First National Air Pollution 
Symposium, Stanford Research Institute, Stanford University, California, November 
1949, pp. 61-68. (c) The Smog Problem in Los 
Report, Stanford Research Institute 


Angeles County, Second Interim 
Stanford University, California, 1949 
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small particles (less than $ microns) appear to be 
are deposited, and an adhesive coating 
mecrease th linn Id. Many particles above 5 microns 
ettectivel ace unless it is given a 
adhesive such as glycerin 


simple and effective device for qualitatively collecting charged 
particles from the atmosphere is shown in figure 1. This device has 
been referred to in this laboratory as the charged particle collector. 
Glass microscope slides are taped to metal plates having dimensions slightly 
larger than the glass slides. Pairs of these plates are placed on a wooden rack 


so that the ss slides face each other and are about 2 mm. apart. Leads trom 
} 


three 300 volt dry cells connected in series are clipped to the two metal plates 
so that there s an electric field het the two plates of approximately 2,000 


With a slow air stream passing through the gap between the glass slides 


Fig. 1.—Charged particle collector. 


in this field, most charged particles are carried to the surface of one of the slides, 
where they tend to be held on contact. At least one pair is always left uncharged 
No provision is made for moving air between the plates other 
than that resulting from diffusion and natural breeze. When it is desired to 
obtain a sample of charged particles from the atmosphere, the apparatus is exposed 
to the air in the atmosphere for several hours. 


for comparison 


The glass slides are then detached 


and are examined with the microscope ‘his method differs from electrostatic 


precipitation in that a much higher voltage is used with the latter and the electro- 
static precipitator places a charge on the particles. 


The thermal precipitator is based on the fact that air-borne particles 
are repelled when they approach a hot surface. The precipitator used 
in this laboratory acts by drawing air between a hot tantalum strip or 
wire and adjacent glass plates (fig. 2). Particulate material collects 


on the plates and may be readily examined with the microscope. The 


thermal precipitator is very efficient for the collection of fine particles 


ic at the outlet of the 
heid quite firmly 
on the slide does 1 
in” diameter are 
, thin coating of an 
— 
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but must be operated at very low rates of air flow. The usual air flow 
rate with the model pictured has been about 4 ml. per mmute. Harring- 
ton and Crozier * have built a thermal precipitator capable of efficient 
collection of aerosols from a flow of | L. of air per minute. A heated 
plate is used instead of the hot wire. 


Fig. 2.-Thermal precipitator 


Simultaneous sampling of particulate material in the Los Angeles 
atmosphere was undertaken with an impactor and with the thermal 
precipitator. The results indicated that the thermal precipitator was 


9. Harrington, E. R., and Crozier, W. D \ Thermal Precipitator for 
Sparse Dispersions of Aerosols, The New Mexico School of Mines, Contract 
N7ONR-405, Task 1, Project Designation NR-082,013, Report 2-NR, December 
1948. 
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about five times more efficient than the impactor for collecting particles 
in the size range of 0.2 to 1.0 micron 


Sedimentation methods may also be used for collecting material prior 
to microscope examination \ number of such methods are described 
in the literature.' In this laboratory they have been used mainly for 
studying aerosols produced in the laboratory and for collecting samples 


to be examined with the electron microscope 


\ simple shellacked wooden box 1s quite satisfactory as a settling chamber 
One such box that has been useful for field sampling has dimensions of 6 by 6 
in. by 4 ft. (15 by 15 by 122 em.) and is placed in a vertical position \ door 


occupies all of one side The slides on which the particles are to settle are placed 


on the bottom of the box Air is sampled by opening the door or by suction 


through holes near the top and bottom of the box 


Electrostatic precipitation, while valuable for the collection of particles 
for many purposes, analytical and otherwise, has been found to be rather 
inconvenient for collecting particles to be examined with the optical 
microscope. Most electrostatic precipitators are designed to collect 
the material on opaque (metallic) plates or tubes. This is a nuisance 
when examination with the optical microscope is desired. 

Technics Used in the Identification of Particles.—The over-all com- 
position of the material collected on microscope slides may be determined 


by the chemical methods described by Chamot and Mason '’: 


Drops of reagents are added either directly to the material collected on the 


slides or to this material in solution in a few drops of water. The slides are then 


examimed with a microscope, and identification is based on the form of crystals 


which separate trom the test drop. An example of such a test is the determination 


of ammonium and potassium tons using chloroplatinie acid \ concentrated 


solution of the reagent is allowed to flow into a drop of the solution to be tested 


The drop is observed with the microscope for a few minutes until crystals begin 


to form. The presence of ammonium or potassium ions is indicated by the sepa 


ration of characteristic octahedra. If sufficient of the material to be tested is avail 


ible, the test may be made specific for ammonia by expelling the ammonia witl 


sodium hydroxide and collecting it in a drop of hydrochloric acid, as described 
by Chamot and Mason The chloroplatinic acid is then added to the drop o 
hydrochloric acid (fig. 3) 


Usually it is important to determine the identity of individual particles 
collected on the shdes. Often a few simple physical tests are helpful 


Examination of the slide before and after heating on a hot plate will 


indicate whether the particles sublime or decompose at relatively low 
temperatures 


Some idea of the solubility may easily be obtained by 


adding droplets of various solvents. Determination of the refractive 


mudex (or indexes) of a crystalline particle will often indicate the identity 


of the substance. There are several ways of doing this with the miero 
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scope; the well known Becke line technic '® is probably the most con- 
venient, 

\ determination of the optical properties of a crystal using a polariz- 
ing microscope is often helpful in identifying the crystal. It has been 
found in this laboratory that a few simple tests with such a microscope 
are informative. These include determining whether or not the substance 
is optically anisotropic, determining the extinction angle, observing the 


Fig. 3.—Crystals prepared by treating compounds in the condensate from 
exhaust gases with chloroplatinic acid. They are probably ammonium chloro 
platinate. 


order of interference colors and observing the type of interference figure. 


A specialist can often identify a crystalline substance by a study of its 
optical and crystalline properties 

Often the nature of individual particles cannot be identified by the 
physical methods described above. The chemical identification of such 


10. Chamot, E. M., and Mason, C. W Handbook of Chemical Microscopy, ed. 
2, New York, John Wiley & Sons, Inc., 1938, vol. 1 
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particles is often not possible with the usual methods of chemical 
microscopy but can be made by an adaptation of the so-called chemical 
micrurgic technic ‘’ which was developed in this laboratory *: 


Particles collected on a slide are covered with a thin coating of mineral oil which 
is spread over the slide with a glass rod about 1 ml. in diameter. The slide is 
then placed, oiled side down, on a holder on the stage of the microscope. Droplets 
of reagents are deposited through the oil on the individual particles by micropipets 
controlled by a micromanipulator. The mineral oil prevents evaporation of the 
droplets and is much more effective for this purpose than water in a “moist 


chamber Figure 4 shows a Taylor micromanipulator arranged for use in 

studying particles collected on microscopic slides. Both a microneedle (left) and 
: a micropipet are shown, Figure 5 4 is a photomicrograph of a precipitate of 
} 


Fig. 4.—Micromanipulator 


arranged for use in studying particles collected on 
microscope slides. 


“nitron” 


nitrate obtained by depositing a droplet of a concentrated solution of 
“nitron” acetate on sodium nitrate. Figure 58 is a photomicrograph of a pre- 
cipitate of silver chloride obtained by depositing a droplet of 1 per cent silver 
nitrate solution on crystals of sodium chloride. Both the crystals and the droplets 
are larger than those usually encountered or used, but these photomicrographs 
demonstrate the technic very well. 


The micrurgic technic has been useful in other ways. It may be used 
in connection with the Becke line technic to determine the refractive 
index of individual crystals. The nature of droplets collected on slides 
may be studied by injecting various solvents into the droplets and observ- 


Il. Titus, R. N., and Gray, H. I Chemical Micrurgy, Indust. & Engin. Chem. 
( Analyt. Ed.) 2:3608-371, 1930. 
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Fig. 5.—A, photomicrograph of a precipitate of “nitron” nitrate obtained by 
depositing a droplet of a concentrated solution of “nitron” acetate on sodium 
nitrate (x 150). B, photomicrograph of a precipitate of silver chloride obtained 
by depositing a droplet of silver nitrate solution on a crystal of sodium chloride 
(x 150). 
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ing whether the injected solvent and the droplet are miscible. 
may be injected into a droplet to study its chemical nature. 


Reagents 


Slides can be effectively illuminated by the use of a dark field para- 
boloidal condenser, employed without immersion oil, and with various 
spacing between the slide and the condenser, This is effective only with 
low power objectives, such as a 16 mm. 0.25 N.A. objective. However, 
at these low magnifications, continuous variation from bright field to 
dark field illumination can be obtained simply by varying the position of 
the condenser by means of the rach and pinion adjustment. Further- 
more, at certain positions such components of the sample as small liquid 
droplets, crystals, etc., stand out very brightly, although they may be 
difficult to see by orthodox methods of microscopic illumination. 

Identification of Particles Collected from the Los Angeles Atmos- 
phere.—The general appearance of the streaks of material collected on 
microscope slides by an impactor in los Angeles is shown in figure 6. 
The samples shown were collected by a Sonkin impactor using only one 
jet, preceded by a small glass cyclone to remove the large particles, so 
that the size of the material collected by the jet was principally in the 
range below 1 micron. The magnification of the material collected is 
about 75 &. It is desirable to examine impactor slides as soon after 
the sampling period as practicable, since changes may take place im 
materials collected from the atmosphere and allowed to stand. Thus, 
components may slowly evaporate, crystals or amorphous material may 
appear after a time, or gradually change their form, and so on. In 
examining the slides with the microscope, it is well to use various types 
of illumination, each of which causes certain components to be par 
ticularly conspicuous. 

Much of the material collected on such slides, particularly that 
collected during periods of smog, was dark brown, gummy, water- 
insoluble organic material. This material occasionally liberated iodine 
from acidulated aqueous solutions of potassium iodide and at times formed 
a blue color when diphenylbenzidine reagent was added to it.’* These 
are tests for oxidizing substances such as nitrates, hydrogen peroxides 
and organic peroxides. Material of similar appearance has been found 
in large samples collected from the Los Angeles atmosphere with a 
commercial electrostatic precipitator. The organic portion of this 
material was found to consist mainly of hydrocarbons. 

The material collected by the impactors was often strongly acidic 
\ simple technic for demonstrating this consisted of collecting samples 


on a collection surface made either of gelatin which had been dyed with 


12. Feigl, 1 Qualitative Analysis by Spot Tests, Inorganic and Organi 
\pplications, English ed. 3, translated by by Ralph FE. Oesper, New York, Elsevier 
Publishing 1946 
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a uuxture of bromeresol green and methyl red, or of filter paper contain 


ing the same dye and a small quantity of hundredth-normal sodium 
hydroxide. When acidic material was impacted on the dye surfaces, 
they showed a thin red line on a green background. Such tests were 
made during clear weather, smog and fog. In clear air no acid was 
shown, but during smog the paper sometimes showed acid quite strongly 
and at other times was darkened only by nonacidic particulate matter. On 
one occasion, during fog, strong acid indications were obtained. The 
fact that acid was not present at all times during smog conforms with 


other observations that smog does not have a constant composition 


and may vary from hour to hour. 

Crystalline material found on the slides from the impactor either 
had been in the air in the form observed or had crystallized from droplets 
of water which often were collected on the slides. Much of the former 


material was insoluble in water and probably consisted of minerals of 


natural origin. Most of the material crystallizing from the water drop 
lets was between 5 and 100 microns in longest dimension. Much of this 
water-soluble crystallme material was weakly anisotropic and sublimed 
or decoraposed on heating. Tests on such material with chemical 
reagents using the chemical micrurgic technic described above showed 


the presence of ammonium ions (Nessler’s reagent) and sulfate ions 


(barium chloride reagent). These are all characteristics of crystalline 
ammonium sulfate 


: Occasionally hexagonal figures were observed on the slides from an 


impactor, and these were tentatively identified as sulfates by using the 
micrurgic technic with barium chloride reagent. Some of the slides 
from the charged particle collector held large numbers of such crystals 


(fig. 7). These were found to have a refractive index of slightly greater 


than 1.43. These crystals were isotropic or at least apparently isotropic 
as a result of orientation on the microscope slide. One of the slides 


containing such particles was heated on a hot plate. There was no 


observable change in the particles. Apparently they were inorganic and 


from the refractive index and crystalline forms were possibly schairerite 
(Na, or pachnolite probably 
the former 


Ivaporation of a dilute solution of sodium sulfate and sodium 
fluoride produced similar crystals as well as cubes 

Previously, traces of fluorides had been found in samples of solutions 
condensed from smoggy Los Angeles air by liquid nitrogen traps and in 
samples of particulate matter collected with a large (1,200 cfm) electro- 


static precipitator, The finding and tentative identification of these 


13. These were suggested by C. Osborne Hutton, professor of minerology at 
Stanford University 
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crystals was further evidence that the Los Angeles smog contains small 
amounts of fluorides. 

In addition to the types of material described above, liquid droplets 
which evaporate very slowly are often collected on slides in the impactor 


Fig. 7.-Crystals obtained with the charged particle collector ( 400) 


These have been collected from the Los Angeles atmosphere when the 


relative humidity has been as low as 22 per cent. .\ photomicrograph 


of such droplets is shown in figure 8 Some of these droplets evaporate 
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Fig. 8.—Photomicrograph of droplets collected on a microscope slide with an 
impactor. Oblique, transmitted illumination used; « 165 


A 
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over a period of several days, and a film or skinlike layer forms on the 
outer surface. When a drop of .water is placed on the droplets, some 
float to the surface of the water and others cling to the slide, These 
droplets, unlike water droplets, do not spread when collected on a glass 
slide coated with a wetting agent. They seem to be organic compounds, 
probably mainly hydrocarbons. Similar droplets have been collected 
from automobile exhaust gases and from the smoke of an incinerator in 
which excelsior was being burned. Other droplets are soluble in water, 
insoluble in xylene, and contain surfuric acid. These seem to be essen- 
tially aqueous. 

The use of microscopy in studies of air pollution in Los Angeles 
County was not limited to the identification of substances collected 
directly from the air. Studies of gasoline engine exhaust gases are being 
undertaken to determine substances introduced into the atmosphere 
from this source. When such gases '* are passed through a water-cooled 
condenser, an aqueous solution is obtained. Evaporation of such con- 
densates was found to produce a residue consisting of a reddish oil 
containing considerable crystalline material (fig. 9). A few of both the 
elongated crystals and the platelike crystals were teased from the mother 
liquor and washed with xylene, using the micromanipulative technic. 
The former crystals were relatively insoluble in small amounts of water 
but dissolved in much larger amounts. They were optically anisotropic, 
exhibiting oblique extinction. The refractive indexes were a = 1.520 
and y = 1.530. Other optical properties were determined by Prof. C. 
Osborne Hutton, of Stanford University, and the crystals were tentatively 
identified as gypsum, CaSO,.2H,O. The large, flat plates gave positive 
tests for ammonia ( Nessler’s reagent) and for sulfate (barium chloride 
reagent) with the micromanipulative technic. These were also aniso- 
tropic and had refractive indexes of 1.45 to 1.49. When heated on a hot 
plate they partially decomposed but left a dark, glassy residue. They 
were possibly impure ammonium sulfate. The reddish mother liquor 
charred when heated on a hot plate; so it must have contained con- 
siderable organic material. It was strongly acid to litmus and liberated 
carbon dioxide from sodium bicarbonate. It gave positive tests with 
Nessler’s reagent and barium chloride reagent. It did not char a strand 
of cotton and thus did not contain concentrated sulfuric acid. 


ELECTRON MICROSCOPY 


The electron microscope has been a valuable tool in the investigations 
of air pollution undertaken in this laboratory. At least half of its use- 
fulness has been in studies of aerosols prepared in the laboratory for 


14. The gases represented the exhaust from the engine of a gasoline-operated 
generator using “regular” gasoline. 


3 
4 
= 
g 
> 
= 
+ 
= 
4 


INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICIN! 


Fig. 9—Crystalline material in the condensate from gasoline engine exhaust 
asses 
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investigating the efficiency of collection devices and the physiological 
effects of aerosols. However, it has also been useful in examining the 
physical form of fine particles collected from the atmosphere. The 
microscope used in this laboratory is the R.C.\. model EMC-2A, a 
console type producing magnifications of 5,000 x or 500 >» 


Fig. 10.—Electron micrographs of particulate material from smog. 


Particulate material from the air was collected on parlodion*-covered 


srids mounted on microscope slides by the methods described by 
£ : 


Wyckoff. Any of the methods of collection used for obtaining samples 


for optical microscopy could be used for collecting samples for electron 
microscopy. However, the amount and the condition of samples col 
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lected by settling technics were found to be most convenient for much 
of the work, 


The samples collected were usually gold shadowed by allowing gold 
Vapor to impinge obliquely on the surface This gives a three- 
dimensional effect which is helpful in visualizing the form of the particles 
The slide to be shadowed is placed in an evacuated chamber which also 
contains a heating element which vaporizes a bit of gold foil. Commercial 
apparatus is available for doing this. The device used in this laboratory 
Was constructed in the shop for a few hundred dollars and made use of 
the vacuum system of the mix roscope, | 

Che advantage of the electron microscope over the optical microscope 
is that the former can resolve much smaller particles and also has a 
much greater depth of focus, The electron microscope has a depth of 
focus of 7 microns at a magnification of 500 &. It has the disadvantage 
that it reveals only the physical form of the particles.'° However, often 
much can be learned from the physical form, and some idea of the relative 
abundance of various types of particles can be obtained. 

Characteristic electron micrographs of particles collected by settling 
are shown in figure 10. The particles shown in 4 and PB in figure 10 
are characteristic of many particles collected from Los Angeles smog 
soth apparently were droplets, <1, of a solution containing dissolved 
solids which remained after evaporation of the solvent, and B, of a non- 
volatile or partially volatile oil. C shows a particle that was collected 
from a reconstituted smog prepared in a chamber in this laboratory." 
\s a matter of general interest, there is shown in D a particle resembling 
a bacterium, collected from the Los Angeles smog. 


SUMMARY 


Technics involving the optical and the electron microscope were 
used to identify particles collected from Los Angeles smog. Several 
well known methods, such as thermal precipitation, impaction and 
settling, were used for sampling. Charged particles were collected on 
charged microscope slides. The over-all composition of the material 
collected was studied by chemical-microscopic methods. The identity 
of individual particles was determined by studies of the optical properties 
and by depositing reagents on the particles by means of micropipets 


controlled by a micromanipulator. Tarry materials, oily and aqueous 


droplets, and crystals which were mainly ammonium sulfate were col- 
lected from Los Angeles smog. Hexagonal crystals tentatively identified 
as fluorides were occasionally observed. 

15. This device was conceived and designed by one of the authors, C. I 
Glassbrook 


16. Certain models of the electron mic roscope can be used to obtain the electron 
diffraction patterns of individual particles 
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Settling technics were particularly convenient for collecting samples 
to be studied with the electron microscope. Particles which appeared to 


have been originally droplets containing dissolved solids, and droplets of 


a relatively nonvolatile oil, were observed with the electron microscope 


The methods described should be applicable to many studies of air 
pollution. 
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TOXICITY OF SULFURIC ACID MIST 


JOSEPH F. TREON, Ph.D. 
FRANK R. DUTRA, M.D. 
JOHN CAPPEL, BS. 


HOWARD SIGMON 
AND 
WALDO YOUNKER, ChE. 
CINCINNATI 


N AND AROUND certain industrial plants the air becomes con 
| taminated with droplets of sulfuric acid. Since little is known of the 
physiological effect of the inhalation of such contaminated atmosphere, 
it has seemed desirable to subject animals to controlled experimental 
conditions of this type over varying periods. It is the purpose of this 
paper to give the methods and results of certain preliminary experiments. 

In order that the results of these experiments may be compared 
with those of others in which animals have been exposed to the vapors 
of hydrogen chloride or hydrogen fluoride, the concentrations of sulfuric 
acid in the air are expressed both in milligrams per liter and in parts 
per nullion by volume. At 745 mm. of mercury and 25 C. the 


concentration of 1 mg. per liter is equivalent to 254.7 parts per million 


(ppm) by volume. It is recognized that the latter method, employed 


commonly to express atmospheric concentrations of vapor or gases, is 
not strictly appheable when, as in mists, the acid is not dispersed 


molecularly and untformly throughout the air. 


EXPERIMENTAL METHODS 


Groups of experimental animals, usually of two or three guinea pigs, five mice, 
two rabbits and two rats, were exposed to air bearing given concentrations of a mist 
of aqueous solution of sulfuric acid, in a cylindrical steel chamber with a volume 
of 223 L. and coated on the inner surface with a chemically inert, baked-on plastic. 
Guinea pigs were excluded from the groups exposed to relatively high concentrations 
because carly experiments had indicated that exposing them to such concentrations 
would result fatally In certain brief experiments involving lower concentra 


Presented at the Eleventh Annual Meeting of the American Industrial Hygiene 
Association, Chicago, April 26, 1950 
From the Kettering Laboratory, in the Department of Preventive Medicine 


and Industrial Health, University of Cincinnati College of Medicine 
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emploved, since it had been shown that anim t other 


tions, only guinea pigs were 
species would be unharmed. During the periods 


f exposure the behavi f the 
animals was observed through a shee lear plastic which sealed the front end 
many experiments 
ward the tre ize could be 


of the chamber, but because im the presence of the mist inter 
fered with visilnlity, only those anmmals t 
This situation is ilustrated e chamber 


al 
aly 


seen clearly 


is filled with a mist in the concentrator 


In neither the present experiments nor those referred 
n fluorite er 


to 
chloride of vdroge 


formed previously with hydrogen 
seven hours. When longer periods 


exposed continuously for periods longer than 


Fig. 1—Chamber containing mist in a concentration equivalent to 180 p.p.m 


are mentioned, it is to be understood that the animals 


or seven hours per day on successive days, excluding Saturdays and Sundays 


The sulfuric acid mist was generated by the use 


injectors, as shown in figure 2. In the preparation of air-borne mists ranging 


concentration from 0.087 to 1.61 me./L. (theoretically equivalent to 22 to 


p.p.m.), a stream of compressed (approximately 1.5 to 


passing through an orifice was passed at the 
at room temperature and atmospheric pressure through a capillary tube in 
injector which was partially immersed in an 


an open beaker. In most instances the concentration of the acid 


were exposed tor either six 
of either one or two glass 
2.6 atmospheres) after 
rate of from 3.5 to 34 L. per minute 


aqueous solution of sulfuric acid in 
was 40 per cent 


ae 
un 
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(W/V), but in two instances involving concentrations of 387 and 410 p.p.m. a 60 
per cent solution was used; in one experiment (48.4 p.p.m.) a 20 per cent solution 
and in another (22.1 p.p.m.) a 10 per cent solution, was employed. A glass mantl 


was placed above the injector to remove the larger particles by impingement, 


Chomber 
Chamber Wall 
4 4 
| Rubber 
Stopper 


Pyrex Glass 


055 mm. 1.0 | Ground Glass 
i Joint 
Woll Thickness Ps ‘ 
020mm 


Clearance 
O15 to O2O0mm 


9mm mox 0.0 


Pyrex Glass 


i7mm Lod 


Capiliary Tube 


Beoker 


or the generation of sulfuric acid 


In certain mstances another stream of air, flowing at 3.2 to 34.5 L. per minute 


is measured at room conditions by a rotameter. by passed the injector and entered 
the chamber within a few inches of the inlet for the mist \ large fan was 


employed to circulate the mist within the chamber In experiments which d 
not exceed @) minutes in duration, the desired concentration of mist was built 
in the chamber before the animals were introduced thro igh a door in its side 
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When the period of exposure was seven hours, six samples of the contaminated 
air were obtained by passing it for 10 minutes at the rate of 4 L. per minute, 
successively, through a fritted disk immersed in 100 ml. of twentieth-normal sodium 
hydroxide (free of carbonate} and then through an impinger immersed in 100 ml 
of twentieth-normal alkah Three or four samples were collected when the 
exposure was sustained for one to three hours, and two samples were taken when 
an experiment lasted but half an hour 


An occasional sample collected in an evacuated balloon gave results im good 


agreement with those collected by means of the absorption tram 


All samples, except those collected in one experiment, were analyzed for sul 
fate ion by photometric measurement of the turbidity which resulted from treat 
ment of a suitable portion of the solution with barium chloride.! In all instances 
the acidity of the air sample was determined by back titration of a suitable portion 
of the solution in the absorption bottles with a standard solution of hydrochloric 
acid, the titration being carried out in an ice bath, with methyl orange as the 
indicator. Results obtained by both methods have been recorded in the table, but 
for the sake of consistency, only the titrimetric values are cited throughout the 
text and in the graphs 

Che size of the droplets present in the mist was measured in several samples 
of air collected by thermal precipitation (hot wire at 100 C.) \ selected field of 
droplets on a slide was photographed (1,000 magnifications) through a yellow 
filter using super ortho press® film. The sizes of all the droplets in the field were 
measured, and their distribution tabulated. The particles were predominantly (93 
to 99 per cent) less than 2 microns in diameter, and many were about 1 micron in 
diameter 

Che rate of settling of the mist under static conditions was determined on four 
occasions. Within a few minutes after the last of one or more samples had been 
collected while the mixture of mist and air was flowing through the chamber, the 
flowing of the acid mist and air into the chamber was discontinued. After a lapse 
of either 10 or 20 minutes, the collection of another sample was. begun and con 


tinued for 10 minutes. Since this involved the collection of a 40 L. sample from 


an otherwise closed 223 L.. chamber, the concentration in the sampled air would 


be expected to decrease progressively throughout the sampling period and the 
result obtained on a sample collected immediately after stopping the flow of the 
mist would be less than that found in a sample collected during the flow his 
would be the case even though no sedimentation occurred Nevertheless. it is 
likely that this source of error did not greatly vitiate the results, since the maxi 
mum decrease in concentration due to the change from dynamic to static condi 


tions would be less than 40/223 of the original value It is evident that some 


sedimentation occurred within the first 10 to 20 minutes after static conditions 


had been established, an initial concentration of 0.530 mg./L. (135 p.p.m.) being 


decreased to 0.259 mg./L. (66 p.p.m.) within that period. Similarly, one of 0.616 
mg./L. (157 p.p.m.) decreased to 0.141 mg./L. (36 p.p.m.) in 20 to 30 minutes 
The concentration of 0.831 mg./L. (212 p.p.m.) dropped to 0.160 mg./L. (41 p.p.m.) 


in 10 to 20 minutes, and one of 0.906 mg_/I p.p.m.) decreased to 6.125 mg./I 


32 p.p.m.) in 20 to 30 minutes 


1. Treon, J. F., and Crutchfield, W. I Ir Rapid Turbidimetric Method 


for Determination of Sulfates, Indust. & Engin. Chem. (Anal. Fd.) 14:119, 1942 
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EXPERIMENTAL RESULTS 


iods during which animals were exposed to sulfuric ack 


several experiments, the concentrations of the sulfuric 
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result followed an exposure of that duration to a very slightly higher con 


L.) 
were subjected to the latter concentration for one hour, but only two of six died 


When separate groups composed of three guine 


centration (0.178 mg Iwo fatalities occurred among three guinea pigs which 


as a result of inhaling the concentration of 0.206 me (52.5 ppm.) over the 
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centration of 0.699 mg./L. (178 p.p.m.) was fatal to only two of five, while all of 
five mice subjected to 0.461 mg./L. (117 p.p.m.) for seven hours survived. Four 
of five mice died when subjected to 0.383 mg./L. (97.6 p.p.m.) for seven hours 
on each of five consecutive days, but five mice survived when exposed to 0.203 
mg./L. (51.7 p.p.m.) for a similar period 

Two rats died when subjected for seven hours to 0.699 mg./L. (178 p.pan.), 
but two others survived when subjected to 0.461 mg./L. (117 p.p.m.) for a corre 
sponding period. Two rats died when exposed for seven hours on each of five 
consecutive days to 0.383 mg./L. (97.6 p.p.m.), but two others survived when sub 
jected for a corresponding period to 0.203 m@g./L.. (51.7 p.p.m.) 

Rabbits are a little more resistant than mice or rats, since they survived when 
exposed for sever’ hours to 0.699 mg./L. (178 p.p.m.), but one of two others died 
when subjected for the same period to 1.61 mg./L. (410 p.p.m.). The response of 
rabbits to repetitive exposure to either 0.383 mg./L. (97.6 p.p.m.) or 6.203 meg./I 
(51.7 p.p.m.) was the same as that of mice and rats 

In experiments performed by Mathur,® also, guinea pigs were found to be 
more susceptible than mice when subjected to the inhalation of a mist of sulfuric 
acid, and Thomas ® has found them to be much more susceptible than cats 

Ihe mortality data for groups of guinea pigs, mice, rats and rabbits have been 
plotted logarithmically in relation to severity of exposure in figures 3 and 4 

In each graph a straight line has been drawn to separate the area mto two 
regions, one above and to the right, within which any point indicates probably 
fatal conditions of exposure, and one beneath and to the left, within which any port 
indicates conditions of exposure that permit survival of the animals. None of the 
experiments has been continued sufficiently long to indicate whether in the case ot 
lower concentrations a discontinuity or deflection of the straight line would appear 
Large deflections, which have been observed when certain other materials have 
been employed, indicate that with such concentrations the time factor has exerted 
littie influence on mortality 

Inspection of the positions and slopes of these lines reveals certain points ot 
interest. When the slope is relatively steep, the duration of exposure, rather than 
the concentration, is the more critical factor in the occurrence or nonoccurrence ot 
fatal intoxication. 

The steepest slopes occur in the graphs of the data for the rabbits and the rats 
(fig. 4). Although these two slopes are almost identical, the position of the line 
ior the rabbits is above that for the rats, indicating that rabbits are somewhat more 
resistant than rats. Furthermore, since the slopes are parallel, this relationship 
holds as time and concentration are changed over the range ot these experiments 

The slope of the curve in the graph of the data on guinea pigs (cf. fig. 3, upper 
part) is somewhat less steep than that relating to either rabbits or rats, and is 
located considerably below and to the left of those for either of these species. This 
reflects the greater susceptibility of guinea pigs. Whether this difference in suscepti 
bility would persist under conditions of prolonged exposure cannot be predicted 
Extrapolation of the curves shows that they cross eventually, thereby appearing 
to predict a reversal in the relative susceptibilities of guinea pigs and rats. However, 


such an extrapolation of the curves would be unjustifiable in view of the frequency 


2. Mathur, K. K Acute Inhalation Toxicity of Sulfuric Acid Mist Ani 
mal Experiment Study of the Problem, Thesis, Harvard Medical School, 1949 


3. Thomas, M. D Personal communication to the authors. 
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Pig. 3-—Upper part: Fatalities among guinea pigs following inhalation of a 
mist of sulfuric acid. Data from each experiment have been plotted as circles, 
the extent to which each circle is filled indicating the percentage of fatalities 
among exposed animals 

Lower part: Fatalities among mice following inhalation of a mist of sulfur 
acid, Data from each experiment have been plotted as circles, the extent to which 
ich circle is filled imdicating the 


percentage -of fatalities among exposed animals 


22 INDUS 
- + - + + 4-4-4 + + 
4 
4 
02 04 10 10 20 40 
TIME, 
4 


to ppm 


Concentration, H,SO, Mist 
Equivalent 


2 4 
TIME, HOURS 


2 
c 
- c 
=o 
Sw 


igh 


| 02 04 0710 2 4 70 
TIME, HOURS 


Fig per part: Fatalities among rats following inhalation of a mist of 


sulfuric acid. Data from each experiment have been plotted as circles, the extent 
to which each circle 1s filled mdicating the percentage of fatalities among exposed 
inimals 


lower part: Fatalities among rabbits follow 


g inhalation of a mist of sulfuric 
acid, Data from each experiment have been 1 | 


as circles, the extent to which 


1 circle ts filled indicating the percentage of fatalities among exposed animals 
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with which curves of this type relating to varying compounds and species of animals 


are prone 


© exhibit sudden deflections at points corresponding to certain con 
centrations 

In figure 3, lower part, the slope for mice is the most gradual of any of the 
curves, being almost flat. The position of this line is below that found in figure 4 for 
rats and rabbits, respectively. Within the range of conditions of exposure in these 
experiments, mice are more resistant than guinea pigs but more susceptible than 
rabbits. Increase in duration of exposure had but little effect on the mortality 
of mice 


Length of Survival.—All guinea pigs that died succumbed during their first 
period of exposure. Half of the deaths among mice exposed on one occasion 
oceurred during the exposure, the remainder occurring within 17 hours to three davs 
thereafter, The length of survival of rats was similar to that of mice, except that 
one rat did not die until five days after its period of exposure had been completed 
rhe only rabbits that died as the result of a single exposure succumbed 12 hours 
after being exposed 

During tour periods of seven hours each on consecutive days, when the con 
centration was 1.16 mg./L. (296 p.p.m.), two guinea pigs, one mouse and two rats 
died during the first period of exposure, two mice died during the interval between 
the first second periods of exposure. two mice died during the second period 
ot exposure. and two rabbits succumbed one and three davs, respectively, after the 
fourth and final period of exposure. When animals were exposed for seven hours 


on each ot three consecutive days to 0.84 mg./L. (214 p.p.m.), two guinea pigs 


and a mouse died during the first period of exposure, a mouse and two rats died 
during the third period and another mouse died some hours aiter the termination 


of exposure. The concentration of 0.670 mg./L. (171 p.p.m.) to which animals 


were exposed for seven hours on each of two consecutive days resulted in the 
death of two mice following the first period, of a mouse and a rat during the 
second, of two mice on the third or fourth day after the second and of one rat on 
the sixth day after the second period. When the concentration « 


(97.6 


f 0.383 me./I 
was maintained for seven hours on each of five consecutive days, a 
mouse and a rat died during the first period of exyx e€, a mouse died in the 


interval between the first and second periods. a mouse 1 


1 a rabbit died during 
the second period, two mice died three to four davs, and one rabbit died nine days 


alter the last exposure 


Signs of Intoxication.—Guinea pigs displayed signs of discomfort at much lower 
concentrations than did any of the other animals. Within a few 


they bewan t 


minutes alter 
© breathe air containing acid in the concentration of 0.087 mg./I 
22.1 ppm.) or more, the guinea pigs had begun to rub their noses with their 
toreteet and were coughing vigorously. Not long thereaftet they ceased breathing 
Within 15 minutes after being exposed to 0.116 mg./L. (29.5 ppm.) guinea pigs 
exhibited labored respiration, accompanied with gasping. Some ataxia and prostra 
tion were noted during their exposure to 0.165 mg./L. (42.0 p.p.m. ) 


Rats and rabbits exposed to concentrations within the range of 0.087 mg./| 


to 0.218 (22.1 to 55.5 ppm exlubited no signs other than occasional 


rubbing of their noses with their forefeet in the early period of their exposure 
After being exposed to 0.203 mg./L.. (51.7 p.p.m.) for seven hours, some mice 
exhibited labored respiration. Sneezing was observed among rats. rabbits and a 


cat which were exposed to 0.461 mye./L. (117 ppm. In addition, there was 
salivation in the cat; this is a common and rather striking response of this species 


t amma! to irritant materials in air. Exposure to concentrations of 0.84 mg. /| 


‘ 
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(214 p.p.m.) or higher induced signs of respiratory irritation, and eventually of 


distress, in animals of several species. After a period of seven hours an audible 


rasping sound could be heard in association with the breathing of the rabbits 


After the third seven hour exposure to 0.203 mg/L. (51.7 p.p.m.) on successive 


days, animals of all species exhibited labored respiration 
Rats, rabbits and mice exposed on several days to concentrations of 0.383 mg 


or more per liter (97.6 p.p.m.), exhibited pawing of the nose and sneezing, followed 


by labored respiration and gasping 


Fig. 5.—Photomicrograph of a section of lung of guinea pig A463, which died 


in the chamber during exposure to 22.1] p.p.m \cute emphysema and engorge 


ment of blood vessels (* 160) 

\lthough none of the animals used in these experiments, in which the droplet 
size was of the order of 1 to 2 microns, exlubited signs of ocular irritation. other 
workers have found that larger particles of mists of sulfuric acid may be irritating 
to the eyes when directed toward them 

Pathologic Changes —The tissues of representative animals were examined 
grossly and microscopically Those that died were dissected as promptly as pos 
sible; those which survived were killed for autopsy 48% hours after the last period 


of exposure 
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The lungs of guinea pigs that died, regardless of the concentration of mist to 
which they had been exposed, were hyperemic greatly expanded and emphyse- 
matous ; im addition, there were numerous depressed dark red atelectatic lobules 
which varied in diameter up to 4mm. Mic roscopic examination of the emphyse 
matous lungs revealed that scattered groups of alveoli contained edema fluid in 
their lumens; also, there was considerable edema of the peritruncal connective 
tissues, as well as engorgement of the interlobular lymphatics (figs. 5 and 6 


There were occasional small hemorrhages in the peripheral portions of the lungs, 


hig. 6.—-Photomicrograph of a section of lung of guinea pig A400, which died 
in the chamber during exposure to 22.1 p.p.m The intra-alveolar edema fluid 


contains occasional extravasated erythrocytes 160) 


The epithelial cells were desquamated from the linings of many of the bronchioles 
and small bronchi, and shreds of epithelial cells, often intermingled with erythro 
cytes, lay tree in the lumens of these structures (fig. 7). In all the guinea pigs 
there was mucinous degeneration of many cells of the pseudostratified columnar 
epithelium of the larynxes, tracheas and bronchi. Small areas which were com 
pletely devoid of epithelium were common in the larger respiratory passages 
and there was considerable hyperemia of the submucosal vessels of these struc 
tures There was marked passive congestion of the abdominal viscera in these 
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‘ The cause of the deaths of these guinea pies is believed to have been acute 
respiratory failure associated with laryngeal or bronchial spasm induced by the 
irritant acid mist. Such spasm could not be demonstrated after the deaths of the 
animals, but the emphysema and focal areas of atelectasis may be taken as evidences 
of its occurrence The mucinous degeneration of cells lining the respiratory 
passages and the edema of the lungs were probably an early reaction to the acid 


Minimal lesions were produced in the lungs of rabbits by the mist of sulfuric 


acid during one period of exposure when the concentration in the air was either 


0.087 or 0.190 tg./L. (22.1 or 484 p.p.m.) The changes consisted of slight 


Fig. 7.—Photomicrograph of a section of lung of guinea pig A460, which died 
during exposure Desquamated epithelial cells in bronchiole, engorgement of 
perivascular lymphatics 160) 


hyperemia and a few focal areas of atelectasis. The expanded portions of the 
lungs were moderately emphysematous Microscopically, a few polymorpho 
nuclear granulocytes and large mononuclear phagocytes were found scattered in 
alveoli and within small clumps of mucin in the lumens of small bronchi and 
bronchioles. There was no edema. Mucinous degeneration was present in many 
of the pseudostratified columnar cells of the bronchi. Sections of the tracheas 
and larynges revealed slight to moderate edema of the submucosa and marked 
hyperemia of the submucosal vessels. There was mucinous degeneration of many 


of the cells lining these structures. There was an exudate of the polymorpho- 
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nuclear granulocytes with associated slight edema of the nasal mucosa. Mucinous 
degeneration of.the cells lining the nose was severe, and there was necrobiosis of 
many cells scattered throughout the nasal mucosa. 


Rabbits which were exposed to greater concentrations of sulfuric acid had, in 
addition to the changes described above, focal areas of hemorrhage and edema 


in the peripheral portions of the lungs. The submucosal tissues of some of the 


bronchioles of these animals were edematous, and there was desquamation of the 
bronchiolar epithelial cells 


These cells formed shreds of degenerating material 
which lay in the lumens of the bronchioles and small bronchi. Animals which had 
been exposed to 0.461 mg./L. (117 p.p.m.) showed more 


extensive damage 
Throughout the lungs of two rabbits that survived an exposure of seven hours at 


this concentration there were extensive patches of complete atelectasis and these 
were infiltrated by large numbers of polymorphonuclear granulocytes The 
bronchioles and small bronchi in the atelectatic regions were filled with shreds 


of mucus and desquamated epithelial cells, together with numerous polymorpho- 
nuclear granulocytes. There was emphysema of the aerated portions of the lungs, 


and scattered throughout the aerated portichs were numerous mononuclear phago 


cytes. In one of these rabbits there was an ulcer in the larynx, which was 
covered by a crust of fibrin and leukocytes. In both, the cells lining the larynx 
and the trachea had suffered marked degenerative changes, and there were edema 
and hyperemia of the mucosa and submucosa. Rabbits that died after being 
exposed to a concentration of 1.16 mg./L. (296 p.p.m.) 


for four periods were found 
to have foci of pulmonary hemorrhage in which there were scattered polymorpho 
4 nuclear granulocytes and large mononuclear cells (fig. 8). One animal had pre- 
, mortem thrombosis of several small veins in the peripheral portions of the lungs 


Phere was partial atelectasis in extensive areas, other regions being emphysematous 


The changes induced in the lungs of rats by the sulfuric acid mists, at all 
concentrations tested, included focal atelectasis of some lobules and emphysema 
of others 


These changes were less evident when low concentrations of the acid 
mist were involved and tended to be severer in 


association with the higher 
concentrations. All animals had slight to moderate swelling of many of the septal 
cells, and in response to the higher concentrations there were occasional detached 


septal cells in the alveoli. The bronchioles contained mucin and a tew leukocytes 


in their lumens, and there was mucinous degeneration of many cells of the 


epithelial 
linings of the large air passages 

Phere was extensive hyperemia of the lungs of the rats, and all those which 
had been exposed to concentrations of sulfuric acid greater than 0.218 


mg./L. (55.5 


ppm.) had areas of pulmonary hemorrhage. In addition, the animals which had 
heen subjected to the higher concentrations had small 


areas of pulmonary edema, 
engorgement of interlobular 


lymphatics and slight to moderate interstitial edema. 


All the exposed mice had focal hemorrhages of the lungs. 


rhese were quite 
small in the 


aumals which had been exposed to the lower concentrations but were 
extensive in some of those exposed to higher concentrations. The animals which 


had been exposed to the lowest concentration used (0.087 


mg./L.) had no edema 
of the lungs, but there were small amounts of edema in the | 


veritruncal tissues and 
i the alveoli of the animals at all other levels of 


concentration The larger 
respiratory passages were essentially normal in the animals subjected to less than 
O.839 mg_/l 


. but those which were exposed to this concentration or to 1.16 mg./I 
showed impressive degenerative changes in the cells 


lining the larynges and 
tracheas, 


and there were occasional small focal ulcers in these air passages. In 
the ulcerated areas there 


Was active infitration of polymorphonuclear granulocytes, 


a 
4 
: 
“4 
7 
| 
“44 
= 
wae 

: 


TREON ET AL—TONXICITY Ol 


and all the animals which had ulcers had pronounced congestion of the mucosa 
and submucosa of the respiratory tract 

Postmortem examination of the cat which was killed 48 hours after being 
exposed to 0.46 mg./L. revealed numerous partially atelectatic alveoh and a tew 
areas of definite emphysema There were numerous small hemorrhages and 
severe congestion of the lungs. Occasional large mononuclear cells were free m 
the alveoli \ few of the alveoli contained fluid. Some of the bronclnoles con 
tained shreds of desquamated epithelium in their lumens, and there was frank 


mucinous degeneration of the cells lining the bronchi A section of the upper 


Fig. 8.—Photomicrograph of a section of lung of rabbit E870 Chis rabbit 
died after four exposures of seven hours each to a concentration of sulfuric acid 
mist of 296 p.p.m. Hemorrhages beneath pleura and into alveoli. Edema fluid 
and occasional polymorphonuclear granulocytes are present in the peripheral 
alveoli (x 160) 


portion of the trachea of this animal revealed marked infiltration of the mucosa 
and submucosa by polymorphonuclear granulocytes There was edema of the 


yocal folds, and these were likewise infiltrated with leukocytes 


COMMENT 


In order that the mortality among rabbits and guinea pigs exposed 


to the mist of sulfuric acid might be compared with that among animals 
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of corresponding species exposed to the vapors of hydrogen chloride or 
hydrogen fluoride, the results obtained by Machle, Kitzmiller, Scott 
and Treon * with hydrogen chloride were plotted in figure 9 and those 
of Machle, Thamann, Kitzmiller and Cholak® and Machle and Kitz- 
miller ® with hydrogen fluoride, in figure 10; the data from the most 
prolonged period of hydrogen fluoride exposure were obtained by 
Stokinger In these two figures, tines have been drawn dividing the 
area into three portions representative of conditions of exposure that are 


(a) almost uniformly fatal, (>) occasionally fatal and (¢) relatively 


safe for the species of animals which were treated. 
Gumea pigs were affected more promptly and severely than were 
rabbits by the irritant action of hydrogen chloride, since 22 of 56 deaths 


among them were due to an acute respiratory response, whereas only 
4 of 51 deaths among rabbits were attributed to this cause. Although 
the rabbits were relatively resistant to the immediate effects of the 


irritant gas, many deaths resulted later from the infectious pneumonia 
that followed in the wake of the chemical injury. When the exposure 
Was intermittent (1.¢., repetitive), it appeared that the mortality was 
greater among rabbits than among guinea pigs. 

The positions at which the numeral / appears in figure 9 show clearly 
that gumea pigs are considerably more susceptible to an acid mist of 
i sulfuric acid than to an equivalent concentration of the vapor of hydrogen 
chloride. (iuinea pigs exposed for six hours to the concentration of 
250 p.p.m. of hydrochloric acid (0.4 mg./L.) survived, but guinea pigs 
died when subjected for 55 minutes to a sulfuric acid mist equivalent 
to 48 ppm. (0.19 mg./L.).- Furthermore, guinea pigs survived five 
periods of exposure, each of which was of. six hours’ duration. to the 
concentration of 67 p.p.m. of HC1 (0.10 mg./L.), and also 20 periods, 
each of six hours’ duration, to the concentration of 32 p-p.m. of HC1 
(0.048 mg./L.), but they died uniformly when subjected for only seven 


hours to the concentration of 55 ppm. of sulfuric acid mist (0.218 


4. Machle, W Kitzmiller, K. V.; Scott, E. W., and-Treon. J. The 

Effect of the Inhalation of Hydrogen Chloride. |. Indust Hyg. & Toxicol. 24:222. 

1942 
5. Machle, W.; Thamann, F.; Kitzmiller, K.. and Cholak, J.: The Effects 

of the Inhalation of Hydrogen Fluoride: I. The Response Following Exposure 

to High Concentrations, J. Indust. Hyg. & Toxicol. 16:129, 1934 : 
6. Machle, W., and Kitzmiller, K.: The Effects of the Inhalation of Hydrogen 


Fluoride: Il. The Response Following Exposure to Low Concentration, J. Indust 
Hyg. & Toxicol. 17:223, 1935 


7. Stokinger, H. E.: Toxicity Following Inhalation of Fluorine and Hydro 
gen Fluoride, in Voegtlin, C., and Hodge, H. ( 


Pharmacology and Toxicology 
of Uranium Compounds, with 


a Section on the Pharmacology and Toxicology 
of Fluorine and Hydrogen Fluoride, National Nuc lear Energy Series, New York. 
McGraw-Hill Book Company, Inc., 1949, div. 6, vol. 1 


chap. 17 
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mg./L.). Each of three guinea pigs died when subjected for 2.75 hours 
to 22 p.p.m. of sulfuric acid mist (0.087 mg./L.) 

The available data indicate that rabbits differ from guinea pigs in 
being about as susceptible to a mist of sulfuric acid as to a vapor of 
hydrochloric acid. Two of three rabbits died after six hours’ 
inhalation of HCI vapor in the concentration of 476 p.pan. (0.71 
mg. L..), as did one of two rabbits exposed for seven hours to a mist of 
sulfuric acid in the concentration of 410 p.p.m. (1.61 mg./L.). Three 
rabbits which were exposed for six hours to HCI vapor in the concen- 


tration of 255 p.p.m. (0.38 mg./L.) survived, and two rabbits which 
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Fig. 9.—Fatalities among rabbits and guinea pigs following inhalation of a 
vapor of hydrogen chloride. Data from each experiment have been plotted as 
circles, the extent to which each circle is filled indicating the percentage of fatalities 
among exposed animals. The upper hemisphere of the circle represents the fate 
of the guinea pigs and the lower hemisphere the fate of rabbits exposed to the 
vapor of hydrogen chloride. The numeral / represents conditions of exposure to 
a mist of sulfuric acid that are fatal to some guinea pigs. The numeral 2 repre 
sents conditions of exposure to a mist of sulfuric acid that are fatal to some rabbits 


were subjected for seven hours to a mist of sulfuric acid in the 
concentration of 178 p.p.m. (0.689 mg./L.) survived. Three rabbits 
died when exposed for a total period of 30 hours (six hours per day 
on five successive days) to HC1 vapor at 181 p.p.m. (0.27 mg./L.), and 
two others died when subjected for 28 hours (seven hours per day on 
each of four successive days) to sulfuric acid mist at 296 p-p.m. (1.16 
mg./L.). Also, two rabbits died when subjected for 35 hours (seven 
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hours on each of five successive days) to a mist of sulfuric acid in the 
concentration of 97.6 p.p.m. (0.383 mg./L.). Three rabbits survived 
when exposed for 30 hours (six hours per day on five successive days ) 
to HCI vapor in the concentration of 67 p.p.m. (0.10 mg./L.), and two 
rabbits survived when subjected for 35 hours (seven hours on each of 
five successive days) to a mist of sulfuric acid in the concentration of 
51.7 p.p.m. (0.203 mg./L.). 

Guinea pigs appeared to be only slightly more susceptible than 
rabbits to the vapor of hydrogen fluoride at a concentration of 770 p.p.m. 
or more (0.63 mg./L.) (fig. 10). 


1 Fotalities (Guineo Pigs Exposed to H,SO,) . 9444444 6.04 
20) 2 Survivels (Rabbits Exposed to SQ) 1. Lil Lil 


5 Fototities (Robbits Exposed to H,SO) 
4 Fotolities (Rots and Mice Exposed to HF) 


Sor 005 os iO 5 10 6100 500 
TIME, HOURS 

Fig. 10.—-Fatalities among rabbits and guinea pigs following inhalation of a 
vapor of hydrogen fluoride. Data from each experiment have been plotted as 
circles, the extent to which each circle is filled indicating the percentage ot fatalities 
among exposed animals, The upper hemisphere of the circle represents the fate 
ot guinea pigs and the lower hemisphere the fate of rabbits exposed to the 
vapor of hydrogen fluoride. The numeral / represents conditions of exposure to a 
mist of sulfuric acid that are fatal to some guinea pigs. The numeral 2 represents 
conditions of exposure to a mist of sulfuric acid that are not fatal to rabbits: the 
numeral ? represents conditions of exposure to a mist of sulfuric acid that are 
tatal to some rabbits, and the numeral 4 represents conditions of exposure to a 
vapor of hydrogen fluoride that are fatal to some rats and mice. The cause of 
death ot guinea pigs exposed for 309 hours is uncertain. 


Guinea pigs are considerably more susceptible to a mist of sulfuric 
acid than to the vapor of HF. Guinea pigs subjected for five hours to 
the concentration of 105 p.p.m. of HF (0.086 mg./L.) survived, but 
others subjected for seven hours to the concentration of 55 p.p.m. of 


sulfuric acid mist (0.218 mg./L..) died. Guinea pigs survived five 6-hour 
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periods, when subjected to 30 p.p.m. of HF (0.0245 mg./L.), but deaths 
occurred when they were exposed for 2.75 hours to a mist of sulfuric 
acid equivalent to 22 p.p.m. (0.087 mg./L.).  (Stokinger observed that 
all of a group of 20 guinea pigs survived when subjected to gaseous HF 
for 166 hours [six hours per day, five days per week] in the concen- 
tration of 33 p.p.m. (0.025 mg./L.) 

The susceptibility of rabbits to the mist of sulfuric acid and to the 
vapor of HF appears to be, roughly, of the same order. Deaths occurred 
among rabbits exposed for seven hours to the concentration of 318 p.p.m. 
of HF (0.26 mg./L.), whereas rabbits died when subjected for seven 
hours to a concentration of sulfuric acid mist equivalent to 410 p.p.m 
(1.61 mg./L.), or for 28 hours (seven hours on each of four days) to a 
mist of sulfuric acid equivalent to 296 p.p.m. (1.16 mg./L.) (fig. 10). 
One of three rabbits died when subjected for 12 hours (six hours on 
each of two days) to HF vapor in the concentration of 65 p.p.m. (0.053 
mg./L.), and two rabbits died that were subjected for 35 hours (seven 
hours on each of five days) to sulfuric acid mist in a concentration 
equivalent to 97.6 p.p.m. (0.383 mg. L.). Three rabbits survived when 
exposed for 42 hours (six hours on each of seven days) to HF in the 
concentration of 30 p.p.m. (0.0254 mg. L.), and likewise a pair of 
rabbits survived when exposed for 35 hours (seven hours per day on 
five successive days) to sulfuric acid mist in a concentration equivalent 
to 51.7 p.p.m. (0.203 mg./L..). In Stokinger’s experiment all of a group 
of 18 rabbits survived after exposure for 166 hours (six hours per 
day, five days per week) to HF in the concentration of 33° p.p.m. 
(0,025 mg. L.). 

Stokinger found that all mice and rats succumbed during a period 
of 166 hours when the concentration of I1F to which they were exposed 
was 33 p.p.m., whereas all guinea pigs and rabbits lived 

The effects of mists of sulfuric acid on the tissues of experimental 
animals resemble in varying degrees the effects of certain gases. The 
lungs of dogs which have died within 73 hours after being exposed to 
mustard gas (dichloroethylsulfide) were similar to the lungs of our 
animals that died during or shortly after being exposed to sulfuric acid. 
Mustard gas produced degenerative changes in the epithelial cells of 
the bronchi and bronchioles, emphysema and focal atelectasis, and 
marked engorgement of vessels; in small areas there was edema of the 
pulmonary parenchyma.* However, the degree of damage to the air 
passages was much greater in the dogs than in our animals; extensive 
or complete necrosis of the epithelium of the tracheas, bronchi and 


bronchioles was common in the animals exposed to mustard gas, in 


8. Winternitz, M. C.: Collected Studies on the Pathology of War Gas 
Poisoning, Department of Pathology and Bacteriology, Medical Science Section, 
Chemical Warfare Service, New Haven, Conn., Yale University Press, 1920 


723 

q 

i 

: 
é 
; 
; 
z 

4 

| 

at 

= 


734 INDUSTRIAL HYGIEN!I IND OCCUPATIONAL MEDICINE 


contrast to the occasional focus of necrosis following sulfuric acid 
exposure 


Certain acid gases also act somewhat like mists of sulfuric acid; 


the 
ditferences probably depend to some extent on the greater case with 
which gases may gain access to the alveoli. Widespread pulmonary 
edema is commonly seen after inhalation of chlorine,” phosgene * and 
acid oxides of nitrogen.” The edema caused by these three gases is much 
severer than that observed in any of our animals, and while these 
gases may produce changes in the mucosae of the respiratory tracts, such 
changes are overshadowed ,by the effects on the pulmonary parenchyma. 
Fluorine and hydrogen fluoride produce lesions of the respiratory tract 
which qualitatively are not unlike those observed in) our animals, 
although «quantitatively the damage from the former tends to be 
severer.'” 


si 


M MARY 


In these preliminary experiments animals were exposed to air con- 
taining sulfuric acid in the form of a mist, the particles of which were 
predominantly (about 95 per cent) less than 2 microns in diameter 


Guinea pigs succumbed after having been exposed for a brief period 
on one occasion to such a mist, the concentration of which was 0.0866 
mg. per liter of air (22.1 p.p.m.) \nimals of other species survived 
after being exposed to this concentration for 2.75 hours, and much 
higher concentrations were required in order to kill them. When 
subjected to 0.549 mg. L. (140 p.p.m.) for 3.5 hours, some mice died, 
but exposure to 0.699 mg./L. (178 p.p.m.) for seven hours was 
necessary to kill rats, while higher concentrations were required to kill 
rabbits 

Deaths occurred almost uniformly when groups of mice, rabbits 
and rats were exposed to a concentration of 0.383 mg./L. (97.6 p.p.m.) 
for seven hours on each of five successive days. Aftef being exposed 
to a concentration of 0.203 mg./L.. (51.7 p.p.m.) for a corresponding 
period, all mice, rabbits and rats survived 

Rabbits were about as susceptible to the mist of sulfuric acid as they 
were to either hydrogen chloride or hydrogen fluoride, but guinea pigs 
were somewhat more susceptible to the former than to the latter. 

Lesions resulting from the sulfuric acid exposures included degener- 
ative changes of the epithelium of the respiratory tract, pulmonary 
hyperenna and edema, and, in some instances, focal pulmonary hemor- 
rhages. There were, in addition, areas of both atelectasis and emphysema 
in the lungs of all animals 


Dutra, F. R Unpublished data 
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A DUST STUDY OF THE BUILDING BRICK 
INDUSTRY IN INDIANA 


J. F. KEPPLER, ChE 
AND 
H. E. BUMSTED, ChE 
INDIANAPOLIS 


NDUSTRIAL hygienists have long recognized the silicosis hazards 

associated with the refractory brick industry, due to the high free 
silica content of the raw materials which are used. On the other hand, 
the silicosis exposures in the building brick industry have not been 
recognized as constituting a serious problem. Whether this is due to 
the rapid labor turnover in the industry or to the erroneous belief 
that the clays used contain only a small amount of free silica is not 
known. .\ preliminary analysis showed that the free silica content of 
the clays used in one plant varied from 35 to 40 per cent. Since these 
figures are much higher than any reported in the literature, a dust study 
of the entire building brick industry in the state of Indiana was under 
taken 

This study involved 22 plants, all of which manufactured only build 
ing bricks. This industry emploved approximately 1,425 workers. Thir 
teen of the plants studied employed 50 or fewer workers; six employed 
51 to 100 workers, and three emploved more than 100 workers 


DESCRIPTION Of MANUFACTURE 


The general procedure found was the same in most plants. Ten 
plants used clay; ten used shale, and two plants used a mixture of clay 
and shale in the manufacture of building bricks. The raw material is 
hauled to the plant by dump truck, mule car or mine car. It is run 
through a roll or jaw crusher and conveyed to dry pans (disintegrators, 
mullers). from which it is elevated to screens (vibrating, stationary or 


rotary). The coarse fraction ts returned to the dry pan for further size 


reduction. The fines are conveyed to a storage bin which feeds the pug 


null. Water and barium carbonate are mixed with the raw materials in 
the pug mill, and the green bricks are extruded, cut, roughened and 


stamped 


m the Division of Industrial Hygiene diana Sti Board of Health 
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The green bricks are stacked on trucks and dried in tunnels. After 
drying, the bricks are set in beehive kilns, silica sand being used as a 
dusting compound. Three plants had continuous kilns in addition to 
beehive kilns. After firing, the beehive kilns are allowed to cool and 
then unloaded manually. few plants used roller conveyors for unload- 


ing. The finished brick is stacked by hand preparatory to shipment 
One plant stacked the dried green bricks in an area of a large building 
The kiln was then built around the bricks and fired with gas burners 
\fter firing, the walls of this kiln were torn down and the finished bricks 
removed 


METHODS 


AND INSTRUMENTS USED 


The dust samples were collected by means of Mine Safety Appliances Company 


midget impingers. The dust counts were made by the standard light field method 


as recommended by the United States Public Health Service,' with the exception 
that Dunn cells were used instead of the Sedgwick-Rafter type. The dust samples 
were collected in water and counted within 24 hours 


Che tree silica analyses were made using the chemical method of Trostel and 
W yriric This was modified by a 1 


| hydrochloric acid leaching prior to fusion 
If the residue after fusion was too high, leaching with phosphoric acid was substi 
tuted for the hydrochloric acid 


RESULTS AND COMMENT 


: wing to the similarity of operations in most of the plants studied, it 


was possible in most cases to standardize the dust sampling locations 
The dust levels found in this study are given in table 1. 


he free silica contents of 34 raw material samples and 62 settled 


dust samples are given in table 2. Here, again, uniform sampling points 
were established and were followed as nearly as possible. The clays 
and the shales contained from 23 to 52 per cent SiO,, while the free silica 


content of the settled dust samples varied from 20 to 47 per cent. 

Fifteen of the 22 plants studied had jaw or roll crushers. The 18 
samples taken varied from 17 to 4,160 million particles per cubic foot 
(mppef), with an average of 541. The free silica content of the air- 
borne dust would be essentially that of the clay or the shale used, the 
average hgure being 22.6 per cent. 


lwenty of the plants used dry pans or similar fine-grinding equip- 
ment. lorty samples were taken in these areas, and the dust counts 
ranged from 21 to 4,360 mppef, with an average of 682. The settled 
dust samples collected contained an average of 32.5 per cent free silica. 


Nineteen plants had either rotary or vibratory screens. Here the 
dust levels ranged from 70 to 5,440, depending on location and whether 


1. Bloomfield, J. J., and Dallavalle, J. M.: The Determination and Control 
of Industrial Dust, Bulletin 217, United States Public Health Service, 1935, p. 40 


2. Trostel, L. J, and Wynne, D. J.: Determination of Quartz (Free Silica) 
in Refractory Clays, J. Am. Ceram. Soc. 28:18, 1940 
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-Atmospheric Dust ( oncentrations 


Dust Counts, mppet* 


Operation or Sampling Location Plants Samples Max Mir Ay Median 


2 «rusher 15 18 410 2s] 
Dry pan operator 1 » 4,360 21 
Dry pan geseral atimosplh ) ” 


Sereen operator 


6 Sereen discharge 1,330 7 
7 Sereen room-— general atmospheric ) 5 38 ; “4 153 
Pug mill operator 1,040 


» Extruder od 42 

19 «Off-bearing in forming room (Hackers 2 7.0 7 

Forming room— general atmospheric 10d 4 

2 Drying tunnels, in front of 2 21 


l4 Kiln unloading is 7.6 8 


Flevator discharge to screen | l 30 530 


16 Loadi brick carts outside of kiln . 4 > 31 2 2 
17 Pits beneath dry pans... 4,565 
is Conveyor from screens to hopper over pug 2F 208 . 
19 Continuous kilns— loading ‘ 50 i 
Continuous kilns discharge 3 13 12 
Glazing Operations 
Loading conveyors for glaze «praying l 400 
22 Removing glazed parts from conveyor 2 : 754 166 “a 0 
Automatic glaze spraying one face 4 5 $77 110 224 176 
2% Automatic glaze spraying—two faces 453 ou 


* Mppef million particles per cubie foot 


Free Silica Analyses 


Per Cent Free Sillea 


Identifieation Plants Samples Max Min \y Median 


Raw material clays and shales +4 


Settled dust—dry pan area 15 ) ‘7.2 25.1 4 31.8 
Settled dust 


Settled dust 


room 


pug mill area 
5 Settled dust-—-forming area 7 17 46.3 23.9 8.2 31.6 


Raw material—ground sand 4 2 M9 96.6 


Raw material—siliea sand for kiln 


dusting 1 2.3 
@ Settled dust- clay dump l 1 24.40 

Settled dust -kiin 


Settled dust 
12 Settled dust—glaze room 1.6 
Brick coating. 


sand room 
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or not the screens were enclosed. The general atmospheric dust levels 
258, with an average of 144. The average free silica 


32.6 per cent. 


varied from 17 to 
content of settled dust in the screen room was 

The forming room operations were construed to consist of pug mill 
and extruder operations, off-bearing of green brick from conveyor and 
stacking on trucks, and loading of the drying tunnels. Samples taken 
in the breathing zone of the pug mill operators varied from 17 to 1,040, 
he 22 samples taken at the extruder and cutter 
69. The dust levels near 
ranged from 7 to 100, with 
samples collected in the 


with an average of 157 
varied from 15 to 336, with an average of 
the off-bearing belts or hacking operations 
average of 27. The general atmospheric 
yy walking around the area continually for 
counts varied from 8.5 to 
drying tunnels 


an 
forming room were taken | 
the duration of the sampling period These 
105, with an average of 33. Samples taken in front of the 


ranged from 8.3 to 101, with an average of 31 


The dust concentrations found near the crushers, dry pans and 


screens were about in the expected range, since relatively dry materials 


are processed without the incorporation of dust control methods. How- 


ever, the high dust counts found in the forming room areas appear 


unusual in that all operations mn these areas, with the exception of the pug 


mill, produce little dust The high dust level in the forming room areas 


mav be attributed to the following conditions : 


1. There is no true isolation of the forming rooms from the high 


dust-producing operations 0! crushing, grinding and screening. ‘There 
was either a total absence of walls between these areas OF, where walls 
openings between the areas, OF the walls 


were present, there were large 
that dust easily found its way imto 


were in such a poor state of re air 

the forming room areas from adjoiming dust producing operations. 
2. There are no dust controls at the pug mills 


3. Large quantities of dust are present on superstructures and floors 


$ Poor construction of outside building walls provides an excellent 


source for extraneous wind currents to carry dust from one area to 
another 


Phe dust exposures due to stacking and unloading kilns varied from 


7.6 to 166 mppel In nearly all cases, washed white sand was used as 


of the factors governing dust generation in 


the dusting medium. Some 
in a kiln at one time, level at 


the kilns were number of men working 
which the kiln was being loaded or unloaded, temperature inside the 
kiln, and outside weather conditions 


According to the standards promulgated by the \merican Conference 
of Governmental Industrial Hygienists, the allowable atmospheric con 
centration of dust recommended is 20 mppef when the free silica 
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content of the dust varies between 5 and 50 per cent. Dust concentra 
tions exceeding this figure were found in nearly all operations in the 
Indiana brick industry. 

The wide variation in dust levels between some plants can be 
attributed to the difference in the moisture content of the raw materials 
used. The moisture content of the clays and shales depended on the 
weather conditions and whether they were dug from a shaft mine or a 
pit. It was interesting to note that the Indiana brick industry is com 
pletely lacking in dust control equipment or methods. While most 
plants asserted they could not grind the clays wet, one plant was observed 
grinding extremely wet clay. In fact, the clay had such a high moisture 
content that it was almost plastic \s a result of the extremé wetness 
of the clay processed by this one plant, the dust counts in the grinding, 
screening and forming room ranged from 17 


o 90 mppef. This dry 


pan room had a general atmospheric dust level of 26, while the average 


fer the dry pan rooms in the industry was 372 

\ study of the literature indicates that few dust studies have been 
made in the building brick industry. The [linois Department of Public 
Health * has prepared a circular outlining minimum standards for the 
health of workers in the brick industry. No actual figures are given to 
illustrate the dust concentrations or the free silica content of the dust 

Merritt.’ in 1947, reported dust levels of 100 to 300 mppet around 
the dry pans in Ohio, but expressed the belief that there is not any 
silicosis hazard connected with the brick industry 


Stalker ® studied the fire brick industrv in Kentucky and in 1945 


reported free silica values for the raw materials ranging from 7 to 17.7 


per cent The lowest value found in the Indiana study was 22.6 per 


cent, which is well above the range reported by Stalker. He also sug 
gested possible dust control methods for the industry 


The Bureau of Industrial Hygiene of the West Virginia State 


Health Department " reported that the free silica content of their clays 
and shales varied from 2 to 20 per cent, while Trice,’ in North Carolina, 


in 1941, reported figures of 10 to 25 per cent free silica 


3. Hlinois Department of Public Healt Minimum Standards for the Health 
of Workers in the Brick Manufacturing Industry, Educational Health Circular, 
Industrial Health Series No. 3 

4. Merritt, L. M Silicosis Hazard in Heavy Clay Products, Ohio Ind. Com 
Monitor 20:89, 1947 

5. Stalker, W. W Silicosis Exposures in the Fire Brick Industry: L. Engi 
neering Study, J. Indust. Hyg. & Toxicol. 27:275 ( Dee.) 1945 


6. Bureau of Industrial Hygiene, West Virginia State Health Department 


Preliminary Report of a Study in the Brick and Tile Industry in West Virginia 
1939 

4. Tre M. F The Health of Brick and Tile Plant Workers in North 
Am. Ceram. Soc. 20:130, 1941 
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\ comparison of the results of this study and those of the West 


Virginia and North Carolina studies is given in table 3. All dust counts 


found in this study are much higher than those reported by Trice in the 


North Carolina study The findings in this study at the crushing, 


extruding, off-bearing and transferring operations were in good agree- 
ment with those in the West Virginia study. 


However, the dust levels 
found at the dry pan, screening, pug mill and kiln stacking operations 
were some three times greater than those of the West Virginia study 


Past 3.—Comparison of Dust Levels Found in This and Previous Studies 


Source 

ot Data Dust Counts, mppet 

(see note ‘ 

below) Samples Max Min 

usher operator A 2 
B 
‘ 

operator \ 


Operation or Sampling Location 


at 


Sereen operator 

Pug mill operator 

Extruder operator 

Off bearing in forming room (Hackers 
In front of drying tunnels (transfer 


stacking 


mileates Indiana (this study B, North Carolina,’ and C, West Virginia.* 


CONCLUSIONS AND RECOMMENDATIONS 


In view of the fact that dust concentrations well above the allowable 
lunit were found in essentially all operations in the building brick 
industry, there is definite need for dust control in the entire industry 
Phe following recommendations are made for controlling the 
problems in this industry 


1. The possibility of sprinkling the raw materials with water or 
wetting agents prior to dumping at the crusher should be investigated 
This not only would reduce the dust loading at the crusher but at 
subsequent operations 


dust 


2. Crushers, dry pans and mullers should be isolated. partially or 


totally enclosed, and exhausted. In other industries using similar equip 


ment, enclosure and local exhaust ventilation have been successfully 
ipplied 
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3. All screens should be isolated, totally enclosed and exhausted. 

4. All conveyors and elevators, whether belt, bucket or screw, should 
be enclosed and exhausted 

5. All pug mills should be exhausted 

6. Owing to the high dust concentrations in the air exhausted from 
the various operations, suitable dust-collecting devices should be incor- 
porated in the ventilation system. With failure to do this, not only may 
an atmospheric pollution problem be created, but the dust laden air 
may be drawn back into the plant because of the presence of ventilation 
equipment within. 

7. The use of a portable exhauster for exhausting a kiln during 
stacking and unloading should be investigated \ portable exhauster 
may be mounted on a dolly This could be equipped with permanent 


piping except for a short section of flexible pipe which would be inserted 


into the roof opening of the kiln. ‘The size of the exhauster will vary 


with the size of the kiln; however, an exhauster with a capacity of 
5,000 to 10,000 cfm would be ample in most cases 

8 Only washed sand should be used as a dusting material in the 
kilns 

Y¥. Workers who must work in dry pan or muller pits or who must 
clean kilns should wear United States Bureau of Mines approved type 
\ respirators, 

10. Floors should be constructed of impervious materials to facilitate 
cleaning. Floors should be cleaned at least once per shift 


11. The superstructure should be cleaned at least once a year 


SUMMARY 


\ dust study was made involving 22 plants manufacturing common 
brick in Indiana. Two hundred ninety-six dust counts and 96 free 
silica determinations are reported. The dust counts varied from 5 to 
7,000 mppef. The free silica content of the clays and shales varied 
from 23 to 52 per cent while that of the settled dust varied from 20 to 47 
per cent. The free silica figures are higher than have been reported in 
the literature for the industry. Dust control methods are suggested 
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ACUTE PULMONARY COMPLICATIONS FOLLOWING INHALA- 
TION OF CHROMIC ACID MIST 


Preliminary Observations of Two Patients Who Inhaled Massive Amcunts of Chromic Acid 


JOHN BOYD MEYERS, MD 


SEATTLE 


MIC ACID ts assuming a role of ever increasing importance 
4 in industrial medicine. Today chemistry is modifying industrial 
procedures and creating new and changing health hazards. Chromates 
and chromic acid are utilized in automotive, airplane and munitions 
industries, in dyeing, tanning, engraving and in paint manufacturing. 

Chromic acid is used primarily for chrome plating. In the anodic 
operation, the metal to be coated is immersed in the chromic acid bath. 
electrolytic oxidation causes the oxide to be formed as a film on the 
metal when the electric potential is gradually raised. As the temperature 
of the solution is elevated, fumes are liberated «containing particles of 
chromic acid, and in this manner workers may inhale varying amounts 
of the substance. 
The inhalation of chromium trioxide (CrO,) is known to cause pul 
monary hyperemia and inflammation. The effects on the mucosa of 
nasal passages and the cartilaginous septum have been reported on many 
occasions in the literature. As early as 1827, Cummings ' reported the 
cutaneous effects of chromates and stressed the ulcerative aspects of 
this condition. Lehmann? examined 722 workers who had been in 


253, 


contact with chromates and found perforation of the nasal septum in 
or 35 per cent, of the cases, respiratory diseases in &.8 per cent and 
digestive disorders in 12.3 per cent. Teleky,* in 1936, reported two cases 
of cancer of the lung in chrome workers, and he also stated that work- 


men in this industry suffer from a higher incidence of cancer of the 


1. Cummings: Edinburgh M. Surg. J., 1827, 26134. 


> 


Lehmann, U., cited by Bloomfield, J. J., and Blum, W.: Health Hazards in 
Chromium Plating, Pub. Health Rep. 43:2330, 1928 

3. Teleky, | Cancer Among Chrome Workers, Deutsche med. Wehnschr. 
62:1353, 1936; abstracted in J. Indust. Hyg. & Toxicol. 18:174, 1936 
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digestive tract than do those in other industries 


Up until 1939 there 


was a total of 39 cases of lung cancer reported in a group of 1,000 


German chromate workers.‘ 


Statistics published by Machle and Gregorius ° in 1948 showed that 


there were 1,445 persons employed in seven chromate-producing plants 


in the United States. These authors reported that over the 10 or 15 


years prior to their study (1947) “21.8 per cent of all deaths in the 


chromate industry were reported as being due to cancer of the respiratory 


system,” compared with an “expected ratio of 1.3 per cent.” 


Letterer * described a “chromium-silicotic” lung in a man who had 


worked as a sandblaster in the ferrochromium department of an iron 


works for 2'% vears \utopsy revealed ditfuse enlargement of the 


alveolar septums and an unknown form of interstitial and alveolar 


chromic pneumonia which the author believed was caused by inhalation 


of chrome dust 


It is known that renal and hepatic damage may occur after con 


tact with chromic acid. Chromic acid and its salts are absorbed from 


the stomach and intestine and are excreted largely by the kidney. They 


may cause acute parenchymatous nephritis 


\ review of the literature indicates that authors have devoted a 


great deal of attention to the systemic effects of chronic chromic acid 


potsoning but that little has been written about the immediate effects 


ot inhaling massive amounts of chromic acid. The two cases presented 


here illustrate the acute effects following the inhalation of massive 


amounts of chromic acid mist. The patients had been exposed to the 


acid for periods varying from one to four days. 


REPORT OF CASES 


Case | 


31 vear old 


\ white man, a chemist, was admitted to the hospital on 
Sept. 23, 1949 with a history of cough, headache 


dyspnea and substernal pain 


He stated that on September 16 he had been concentrating chromic acid by boiling 


it in large vats. While working he began to cough and noted wheezing on 


respiration. This cough persisted for two days and became productive of large 
amounts of greenish mucoid sputum Severe trontal headaches and dyspnea 


developed, the latter persisting even when he was at rest His chest felt constricted, 


4. Hueper, W. ¢ Occupational Tumors and Allied Diseases 


Springfield 
. Charles C Thomas, Publisher, 1942; Cutaneous Neoplastic 


Responses Elicited by 
Ultraviolet Rays in Hairless Rats and in Their Haired Litter Mates, ¢ 


ancert 


Research :402, 1941; Morphological Aspects of Experimental Actinic and 
F Arsenic Carcinomas in the Skin of Rats, ibid. 2:551, 1942: The Influence of 
Ps Epidermal Cornification upon Carcinogenesis in Hairless Rats, ibid. $:331, 1945. 


5. Machle, W., and Gregorius, F Cancer of 


Respiratory System in the 
U.S. Chromate-Producing Industry, Pub. Health Rep. 63:1114, 1948 


6. Letterer, E Examination of a Chromium-Silicotic Lung, Arch. { 


(sewer 
bepath. 9:498, 1939; abstracted J. Indust. Hyg. & Toxicol. 21:215, 1939 
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and gradually actual pain developed on deep inspiration. Fever developed, the 
temperature ranging from 100 to 103 F. during the three days following exposure 

He reported previous occupational contact with chromic acid but stated that 
the ventilation system had been adequate and he had not inhaled the fumes. His 
past history revealed a questionable penicillin sensitivity, and a review of systems 
showed conditions essentially within normal limits 

On his admission to the hospital physical examination revealed a well developed, 
fairly well nourished white man appearing to be his stated age of 31 years. He 
was severely dyspneic and showed moderate cyanosis of lips and nail beds. He 
was coughing frequently, and auscultation revealed audible wheezing in the chest 
The skin was pallid and moist. The blood pressure was 114/70; the pulse rate, 


92; respirations, 22; temperature, 100.6 F. Head, eyes and ears appeared normal 


rhe nasal mucosa was markedly hyperemic; the septum, intact. Chest expansion 


¥ was defimitely limited. Many wheezes, rhonchi and moist rales were heard through 
out both lung fields. There was dulness to percussion bilaterally and posteriorly to 
the midscapular region. Respirations were rapid. The heart was within accepted 
¢ normal limits. The abdomen revealed tenderness at the midline in the epigastrium, 
and otherwise was normal. Slight tenderness was noted at the right costal margin 

: No chrome holes or ulcers of the extremitis were noted 
Che patient remained obviously dyspneic during most of his hospital course 


Phe pulmonary congestion and edema persisted, gradually improving until his 
chest was clear, October 7, Temperature elevations occurred daily; in the late 
alternoon the temperature ranged from 100 to 102 F. During this acute episode 
the patient was treated with crystalline penicillin, 300,000 u. twice daily. Oxygen 
was administered only when necessary Ammonium chloride was administered 
but its use was discontinued on October 3 because of nausea and vomiting 
Dimercaptopropanol therapy was considered but not used, because the rapid 
excretion of the chromate would have nullified its usefulness and because it was 
thought that the acid radical had produced this severe reaction. After a rather 
stormy 16 day course, the patient was discharged in good condition 

The pertinert laboratory data were #s follows The initial roentgenogram 
showed marked congestive changes throughout beth lung fields. Blood chemistry 
studies revealed a nonprotein nitrogen level of 54 mg. per 100 ml. on October 1 
and 49 mg. two days later \iter intravenous injection of fluids, the nonprotein 
nitrogen gradually returned to normal. On October 3 the phenolsulfonphthalein 
test showed normal renal function, The results of urinalysis and complete blood 


counts remained consistently normal throughout the hospital course 


Since Ins discharge the patient has been followed carefully for the past eight 


months. During this time he has complained of chronic cough, productive of heavy 


brownish mucoid sputum. He has had intermittent sharp, burning chest pains, 
precipitated by cough or deep inspiration. During hospitalization and the two 
weeks following discharge the patient had a weight loss of 20 Ih. (9 Ke.), which 
he has regained 

Therapy has been in general symptomatic and supportive. On Jan. 1, 1950, 
a gastrointestinal series revealed a deformity of the duodenal cap. With an ulcer 
regimen, the duodenal cap returned to normal. \ diagnostic bronchoscopic 
examimation made on April 26, 1950 revealed that the tracheal mucosa and the 


mucosa of the entire tracheobronchial tree was hyperemic and somewhat edematous 


All subsidiary bronchial orifices were normal, and the aspiration specimens were 


normal. Periodic chest roentgenograms taken since his previous hospitalization 


have not revealed any abnormality. Hematologic study and urinalysis have given 


negative results. Gastric analysis showed normal conditions. At the time of w riting 
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(August 1950) the patient has infrequent chills. cough and mild chest 


pam 
located in the anterior part of the chest 


Symptomatic and supportive treatment 
are controlling his present symptoms 
Case 2A 31 year old white man was in 


good health until he was exposed 
to chromic acid fumes on Sept. 16, 1949 


His exposure was much less severe and 
prolonged than that of the patient in case | 


He stated that he had no immediate 
ill effects from inhalation of the fumes, | 


wit during the following three or four 
days hoarseness developed, with a cough productive of whitish mucoid sputum. He 
felt well and was able to continue working. Initial laboratory work, inc luding 
roentgen examination of the chest, hematologic studies and urinalysis gave negative 
results. During the following three months the patient became anorexic and 
noted a gradual loss of 20 to 25 Ib. (9 to 11 Kg.) 
matically until Feb. 2, 1950. At this time he 
of sharp pain at the right upper abdominal quadrant, cough and severe, sharp 
chest pain, precipitated and aggravated by his chronix 
productive of heavy, thick, greenish mucoid sputum 


He was treated sympto 
was admitted to the hospital because 


cough. This cough was 
He had had pneumonia on thre 
occasions. The family history was noncontributory 

On admission physical examination revealed 
thin, but fairly well developed, in some respiratory distress, chiefly due to 
cough and moderate dyspnea The blood pressure was 120/80: the pulse rate 
was 80. His skin was sallow and clear The 


mucosa showed marked hyperemia. Thy septum 


a young white man, decidedly 


head was normal. The nasal 


Was intact, and no crusting was 
present. The ears and eyes were normal Heart sounds were of good quality ; 
rate and rhythm were normal 

Splinting of the right side of the chest 
could be heard at a distance of 2 ft. (60 cm 
The rub could be felt at the right hase, 
the posterior axillary line on the 


was noted, and a pleural friction rub 
), and this was confirmed by palpation 
extending from the midclavicular line to 
right and up to the fourth rib in the axilla 


Some dulness to percussion was also detected at this area 


The abdomen revealed 
tenderness below the right costal margin on deep palpation; the liver could not be 
outlined, however 


The hospital course was not remarkable, and the 


patient was comfortable 
His temperature remained at 99 F until the | 


ast two days of hospitalization, when it 


normalized. He was given a 3.5K calory diet during his stay 


He was discharged 


on Feb. 17, 1950, at which time the chest was clear: the Iriction rub could not 
be palpated, nor was it heard 
The pertinent laboratory data were as follows The hemoglobin content was 


15 Gm. ; the erythrocyte count, 200,000 


the leukocyte count, 10,500. with a normal 
differential count. The 


urine showed albumin 
it became entirely normal. A roentgenogram 
no abnormality. On February 11 a 
the left apex 


(1 plus) on admission: after this 
of the chest on Feb. 3, 1950 revealed 
roentgenogram revealed pleural thickening at 
Gastric washings and multiple sputum examinations and cultures 
results. Phenolsulfonphthalein and sulfo 
multiple agglutination tests Rave 

Since his discharge on February 17 this patient has heen carefully followed 
with roentgen studies Up until March 4. 1950 bimonthly chest studies 
made. On March 4, 1950 4 roentgenogram revealed 


were done These all gave negative 


bromophthalein sodium tests and negative results 


were 

some emphysematous changes 
and a small pleural effusion was still present to a minimal degree 
examinations of the nasal mucosa have shown 
no septal perforation has occurred 


Frequent 
progressive hyperemic changes, but 


A diagnostic bronchoscopic examination on 


\pril 26 showed mucous pear! 
secretions, which were aspirated from the left 


main stem bronchus, but at that 
time there was no evidence of bronchial disease 
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Dimereaprol injection U. S. P. was administered as a therapeutic trial, After 
the third injection, some nausea developed, and use of the drug was discontinued. 
Although it is impossible to evaluate the effects in this case, the patient did begin 
to gain weight immediately after this short trial course. 


At the time of writing the patient is complaining of pain at the area of the 
pleural effusion. He has a persistent cough, which is productive of small amounts 
of greenish mucoid sputum. 


COMMENT 


These cases clearly demonstrate the marked reaction following inhala- 
tion of massive amounts of chromic acid mist; the deeper pulmonary 
structures are apparently severely damaged, while the nasal mucosa is 
only mildly hyperemic. 

From the standpoint of symptomatology case 1 and case 2 are 
similar, with weight loss, cough, chest pain and pleural effusion being 
more prominent in case 1. After six months the patients, although 
improved with respect to the weight and cough, still had sharp, burning 
chest pain on deep inspiration 

There has been no evidence of hepatic or renal damage in either case. 
The literature reviewed indicates that chromic acid fume poisoning 
produced only local nasal irritation, such as rhinitis, crust formation, 
septal perforation and to some extent pneumonitis. 

In 1936, investigative. studies were reported in which guinea pigs 
were held over a chrome bath from one-half to three hours daily for 45 
days. In these animals, lesions of the submucosa of the respiratory 
tract, as well as of the spleen and the kidney, developed. 

\s late as 1944, Zvaitler ™ and Gresh *® reported a study of 100 
workers engaged in anodizing operations in which their nasal mucosa 
was exposed to chromic acid mist. These workers were divided into 
three groups: 

Group 1 (50 to 60 per cent). The pathologic involvement was 
limited to the anterior part of the septum and consisted of superficial 
grayish ulceration with vascular engorgement and small spots of bleeding. 
These workers were removed from the fumes, and there was no residual 
damage 

Group 2 (35 per cent). \ greater involvement of the nasal septum 
with spread to the turbinates was seen in this group. The ulcers were 
deep enough to involve the cartilage of the nasal septum. Thin, dry 
crusts formed on the septum, with a bleeding surface beneath. 

7. (a) Zvaifler, N Chromic Acid Poisoning Resulting from Inhalation 
of Mist Developed from 5 per Cent Chromic Acid Solution: Medical Aspects 
of Chromic Acid Poisoning, J. Indust. Hyg. & Toxicol. 26:124-127, 1944. (h) 
Gresh, J. T.: Chromic Acid Poisoning Resulting from Inhalation of Mist 
Developed from 5 per Cent Chromic Acid Solution: Engineering Aspects of 
Chromic Acid Poisoning from Anodizing Operations, ibid. 26:127-120, 1944 
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Group 3 (5 to 10 per cent). A condition resembling atrophic rhinitis 
with absence of odor occurred in those who were in intimate contact with 
fumes 

The authors concluded that there was no individual susceptibility to 
the fumes of chromic acid mist and that septal perforation, with minimal 
involvement of nasal mucosa, frequently developed in those workers 
exposed to high concentrations of chromic acid. Findings in the two 
cases presented here tend to bear this out in that there was little mucosal 
involvement in the nose, and in neither case did septal performation 
occur, 

The American Standards Association set the maximum allowable 
concentration of chromic acid as 1 mg. per cubic meter of air and 
stated that workers should not be allowed to breathe the air for more 
than eight hours a day.* The patients reported here were exposed to 
an air concentration that probably exceeded this value by 20 to 30 times, 
although the exact concentration was not measured, 


SUMMARY 

\ brief review of the literature on systemic effects of chromic acid 
is presented. 

Two cases of acute chromic acid poisoning are reported, with the 
preliminary clinical findings. 

Inhalation of chromic acid mist can and does cause severe and pro- 
longed pulmonary disease. 


3708 Fourteenth Avenue. 


8. Fairhall, L. 1 
Company, 1949, pp. 53-55. 
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News and Comment 


NEW PUBLIC HEALTH SERVICE FACILITY 


rhe Environmental Investigations Branch of the Division of Industrial Hygiene, 
United States Public Health Service, held an open house in September to mark 
official opening of its new headquarters in Cincinnati. The unit, formerly housed 
in several Public Health Service facilities in the Washington area, moved to 


Cincinnati earlier this year. The new quarters and additional equipment are 
expected to enable the unit to increase services to the states, management and 
labor 


’ Dr. Lewis J. Cralley is chief of the Branch, which has a staff of 45 employees, 
including chemists, bacteriologists, engineers, physicists and technicians. Dr. L. T. 
Fairhall is head of toxicology activities and C. D. Yaffe is head of the engineering 
functions 

The Environmental Investigations Branch is the center for all field investiga 
tions conducted by the Division of Industrial Hygiene. Current investigations 
being conducted by the Branch include a study of the health hazards to uranium 
miners and mill operators in the Colorado Plateau area, a study of health hazards 


to workers in chromate manufacturing, and participation in the air pollution study 
of the Detroit-Windsor area which is being conducted by the International Joint 
Commission 

The new quarters occupy 30,000 sq. ft., the entire first floor of a building 
at 1014 Broadway, Cincinnati. Equipment includes new exposure chambers in a 
special section of the laboratory, equipment for detection of ionizing radiation, and 
a new power unit developed for the electrostatic precipitatot 


FELLOWSHIPS IN INDUSTRIAL MEDICINE 


The Institute of Industrial Health of the University of Cincinnati will accept 


applications for a limited number of fellowships which are being offered to quali 
fied candidates who wish to pursue a graduate course of instruction which will 
qualify them for the practice of industrial medicine. Candidates who complete 
satisfactorily the course of study will be awarded the degree Doctor of Industrial 


Medicine Any registered physician, who is a graduate of a class A medical 
school and who has completed satisfactorily two years of residency (including 


internship) in a hospital accredited by the American Medical Association may 
apply for a fellowship in the Institute of Industrial Health The course of 


instruction consists of a two year period of intense preliminary training in the 


basic phases of industrial medicine followed by one year of practical experience 


under adequate supervision in industry. During the first two years the stipends 
for the fellowships vary from $2,100 to $3,000. In the third year the candidate 


will be compensated for his service by the industry in which he is completing his 


training. Requests for additional information should be addressed to the Institute 
of Industrial Medicine, College of Medicine, Cincinnati 19, Ohio 


COUNCIL ON INDUSTRIAL HEALTH 
NEWS LETTER 


At a recent meeting of the Council on Industrial Health many important 
matters were considered 


Civil defense assumed an important position on the agenda. The Committee 
on Industrial Medical Aspects of Civil Defense has been reactivated, but some 


748 


| 
| 
| 
| 
A 


NEWS 


AND COMMENT 749 
reorganization is necessary in view of modifications ir scope and objectives as 
cited below : 


1. Effective use of industrial manpower, including proper placement and 
health maintenance of the work force, especially substandard workers. 
2. Recruitment and training of medical and allied professional personnel. 
3. Integration of industrial medical services into the community civil defense 
program. 
4. Training of industrial medical personnel in the nature and effects of 
modern weapons 
Planning is closely coordinated with the program ; of the Council on National 
Emergency Medical Service. ‘ 

The joint committee containing representatives from the American Association 
of Industrial Physicians and Surgeons, the American Association of Industrial 
Nurses, and the Council on Industrial Health is making progress in preparing 
a statement of policy and practices for nurses in industry. Such a statement is 
intended to modify and clarify the Council's published “Standing Orders for 
Nurses in Industry” as regards what constitutes adequate medical supervision. 
A thorough study of the medical and nursing practice acts has been made by the 
Bureau of Legal Medicine and Legislation as a basis for a statement of policy 
acceptable to all three groups. 

At the invitation of the Professional Relations Committee, Dr. Arch Walls, 
chairman of the Board, and Dr. Paul Davis, a board member of the American Acad 
emy of General Practice, met with members of the Council to explore the possibilities 
of furthering the development of industrial health education and service. As a 
result of this meeting a joint committee of the two organizations is proposed for 
the purpose of extending general practitioners’ participation on the basis of 
planned education 

Recently, several states have adopted laws intended to improve the status of 
first aid facilities and services in industrial medical departments. The Council 
on Industrial Health, in response to a number of requests, is proceeding to develop 
an industrial first aid manual with assistance from other agencies in the American 
Medical Association, and elsewhere \ttention will be given to suitable facilities 
and equipment, proper training and over-all medical supervision 

The Eleventh Annual Congress on Industrial Health will be held on Feb. 26- 
27, 1951 at the Atlanta-Biltmore Hotel in Atlanta, Ga. Preceding the Congress, on 
Sunday afternoon, Feb. 25, the chairmen of the State Committees on Industrial 
Health are invited to a joint meeting with our Council. This will afford us an 
opportunity to get acquainted and to discuss many problems of common interest 
Now is the time for each chairman or designated state representative to make 
arrangements with his state medical society officers for attending this important 
meeting 


FELLOWSHIPS IN PUBLIC HEALTH 


The New York State Department of Health announces the availability of 
Fellowships in Public Health. The fellowships are for a period of from one to 
two years and provide for residency training as well as for a postgraduate academic 
year in a school of public health. The fellowship stipend is $2,400 to $4,200 
per year depending on the type of training provided 

Applicants must be graduates of medical colleges approved by the American 
Medical Association or of foreign medical schools whose graduates have been 
recommended by the American Medical Association for consideration on the 
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same basis as graduates of approved medical schools in the United States, and 
must have completed at the time of beginning the fellowship at least one year’s 
approved internship. They must be eligible for license to practice medicine in 
New York state and should be interested in and eligible to enter public health 
service in New York state on completion of the fellowship. 

Applications and further information may be obtained by writing to Dr. Frank- 


lyn B. Amos, director of professional training, New York State Department of 
Health, Albany 1, N. Y. 


DEATH OF JOHN F. McMAHON 


John F. McMahon, managing director of the Industrial Hygiene Foundation, 
died September 15. Mr. McMahon was formerly Pittsburgh night editor of 
the Associated Press and in charge of public relations in the Industrial Hygiene 
group at the Mellon Institute. 


SPECIAL NOTICE 


For the general information of indexers, catalogers and library personnel with 
reference to the listing of the new title of this journal, we advise that the 
Quarterly Cumulative Index Medicus policy be followed. The Quarterly Cumu- 
lative Index Medicus with its volume 49 (January-June 1951) will list this journal 
under the new title, so that the letters A. M. A. will be included as an integral 
part of the title. For the completion of volume 48 (July-December 1950) the 
Quarterly Cumulative Index Medicus will continue to use the old title, without 
adding the designation A. M. A. 
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Abstracts from Current Literature 


Physiology and Nutrition 


A New Mernop ror Ercometric MEASUREMENTS. S. Lion 
R. Powsner, Arch. Phys. Med. 31:508 ( Aug.) 1950 


and Epwarp 


The principle of an ergometer for transient muscular forces is described. The 
muscles or muscle groups to be tested cause the displacement of a load rhe 
movement is transformed into a voltage which is electrically differentiated two 
times. The output voltage is proportional to the acceleration of the movement and, 
therefore, also proportional to the muscular force causing it. Results of such 
ergometric tests on the extrinsic ocular muscles are presented 


AvcTHors’ SUMMARY 
INITIAL RESPIRATORY RESPONSES TO THE INTKATRACHEAL INHALATION OF PHos- 


GENE OR AMMONIA. JEAN Banister, G. Fecier and Catnuertne Hees, Quart 
J. Exper. Physiol. 35:233, 1949 


NH; and COC inhaled in high concentrations by tracheotomized dogs, cats and 
rabbits produce similar initial reactions which are characteristic of each species 
and mainly mediated by the vagi. The dog possesses an extravagal afferent system 
sensitive to such irritants. Bronchoconstriction is induced by both gases in the 
absence of the central connections of the vagus in isolated blood-perfused lungs of 
dogs ; bronchoconstriction is produced by inhalation of either gas. The broncho 
constrictor action of NH, is specifically potentiated by physostigmine Phis effect is 
not reversed by atropine. The stimulating action of greater-than-threshold doses of 
NHs in nonphysostigminized lungs is not affected by atropine, nicotine or pyrilamine 
maleate (anthisan®). NH, may have a direct stimulating action on the bronchial 
smooth muscle in addition to action mediated by peripheral nervous structure and 
the release of acetylcholine. Brown [Chem. Anstr.] 


Drriciency PatrerNs tN British M. 
J. 1:634 (March 18) 1950. 


Peter’s hypothesis of a “biochemical lesion” in metallic poisoning would lead us 
to expect lesions and patterns of lesions indistinguishable from those 
acterize vitamin deficiencies 


which char 


The clinical findings in cases of gold, arseme, mercury, and thallium poisoning 


are analysed, revealing lesions and patterns of lesions characteristic of vitamin and 
factor deficiencies. 

It is suggested that the hypothesis of a “biochemical lesion” might be stretched 
to include the possibility of lesions by heavy metals in systems other than the 
pyruvate-oxidase system 


In the case of “pellagra sine pellagra” and other epithelial patterns of deficiency 
not associated with obvious malnutrition it is worth 
possibility of metallic poisoning 


while keeping in mind the 


The uninterrupted reports of success with dimercaprol in cases of metallic 


poisoning may encourage the use of higher dosage of gold in the treatment of 
chronic rheumatism , 
\cTHor’s SUMMARY 
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RESEARCHES ON THE MEASUREMENT OF HUMAN PerrormMance. N. H. Mack- 
wortH. Medical Research Council Special Report Series, no. 268. London, 
His Majesty's Stationery Office, 1950, 


Mackworth presents in considerable detail the theoretical considerations pertinent 
to, and the experimental data derived from, unusually complete and carefully 
controlled studies of human behavior in sequence. The specific problems studied 
were primarily related to military duty, but the data and the conclusions can 
be readily carried over to many civilian situations and occupations. The work 
clearly falls into two broad categories. 

In the first of these, psychological factors affecting the recognition or detection 
of faint auditory or visual stimuli indicating enemy activity were investigated. 
A clock test, a synthetic radar test and a listening test were employed. These 
are categorically classed as vigilance tests. All were characterized by the fact 
that they required the recognition of faint and irregularly occurring stimuli which 
were presented against a continually active background. The most important of 
the conclusions are the following: 

1. Efficiency drops rapidly after the first half hour of work in all tests. 

2. This deterioration can be prevented by supplying knowledge of results during 
the test. 

3. Amphetamine sulfate (benzedrine® sulfate) maintains accuracy at the initial 
level during two hours of test. 

4. In the last three half-hour periods of a two hour test the number of missed 
stimuli may be two to three times as great as during the initial period. 

5. These results are explained on the thesis that a conditioned voluntary respense 
is established, but the absence of knowledge of results leads to a lack of reenforce- 
ment and to development of internal inhibition. 


In the environmental stress tests, the author investigated methods of evaluating 
the deterioration of human efficiency caused by tear gas (brombenzyl-cyanide), 
arsenical smoke (diphenylcyanoarsine) and high effective temperature. In the case 
of lacrimators a range finder test was used. Lacrimation itself caused little deteri- 
oration of performance, but the development of spasm of the eyelids had a serious 
effect. The performance time for an assault course was used in studying the effects 
of arsenical smoke. In this instance, those exposed required a longer time, but this 
effect was not considered too important, since two thirds of the subjects were little 
affected 

The effect of high temperatures was evaluated through the use of tests of widely 
differing type involving, respectively, muscular work, high speed semiautomatic 
skills (wireless reception) and highly intellectual activity. Studies were per- 
formed at effective temperatures of 79, 83, 87.5, 92 and 97 F. and led to the follow- 
ing basic conclusions, which apply to all the tests mentioned : 

1. In the case of acclimatized men dressed in shorts, working effectiveness drops 
sharply between dry bulb/wet bulb temperatures of 90/80 F. and 95/85 F. with air 
movements of 100 ft./min. 


2. The performance of highly skilled personnel is not affected to the same extent 


as that of less efficient workers under these circumstances. 


3. The index of deterioration bears a logarithmic relation to the dry bulb 
temperature changes, namely, Log VY Co + CyX where Co and C; are constants, 


X is the room temperature and Y the proportion of failures or mistakes. 
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4. When a group of acclimatized men dressed in shorts and performing sedentary 
duties shows an average rectal temperature of more than 100 F., their efficiency 
probably is affected. 


5. There is no direct relationship between rectal temperature and incidence of 


mistakes. The association is noncausal Wittram R. Curistensen, Boston 


CAPILLARY Fracmitry In EXpertIMentaL Benzene Portsontnc WITH 
Rutin Ascorsic Acm. Pecora, Folia med. 32:474, 1949 


Vitamin C as well as rutin has a protective effect against hemorrhages in 
subacute CH, poisoning and this effect is enhanced by the association of the two sub- 
stances. Rutin has no influence on the course of intoxication. Ascorbic acid has a 
definite protective effect and causes longer survival The effect of ascorbic acid 
is more marked against direct hemorrhages, whereas rutin is more effective against 
the development of petechiae This signifies that rutin has a more specific effect 


on the resistance of the capillary wall \. E. Mever [Cuen. Apst.] 


Prorerin METABOLISM, IN EXPERIMENTAL TRINITROTOLUENE Potsontnc. Lute 
Pecora, Folia med. 32:487, 1949 


Weekly oral doses of 20 mg. CscHeMe(NQO,), caused about 50% decrease of the 
total protein in the plasma of rabbits referable chiefly to the albumin fraction 
The fibrinogen was moderately reduced in most cases. The nonprotein N increased 
up to 50 per cent, the amino acids were unchanged and the uric acid showed a 


marked increase A. E. Meyer [Cuem. Anstr.] 


Occupational Diseases and Hazards 


\LLERGY TO as AN OccuPpaTionat CLINICAL AND EXPERIMENTAT 


Stupy on 100 WorkMeN IN A Meat-Packine Factory. E. Matuoy, Ann 
Allergy 8:373 (May-June) 1950 


Investigations described by Mathov were carried out on 100 workmen employed 
in a meat-packing factory in Buenos Aires, Argentina.. These subjects were taken 
at random from those who work in the freezing chambers at temperatures between 

-~3 and 30 C. (+ 26.6 to —22 F.) for from one to six hours, with intervals 
of rest between. Sixty-five of these workers (group A) had been working in the 
freezing rooms for an average of 6.3 years; the remaining 35 (group 
average of 3.8 years 


3), for an 
The patients were asked whether they experienced allergic 
symptoms when they entered the freezing rooms Ihe respiratory system was 
examined, and nasal mucus was obtained for a slide smear. Pulse rate and blood 
pressure were registered before the freezing rooms were entered. When the subject 


emerged, an hour later, these tests were repeated. 


Fifty-two per cent of the workers stated that when they entered the freezing 
rooms they experienced symptoms like rhinitis 
cystalgia; however, in only 27 per cent could this be verified objectively 

The symptoms were, in general, of moderate or mild intensity; they did not 
prevent the people from working, although at times they were troublesome. The 
symptoms appeared in persons both with and without an 


asthma, headaches, weeping and 


allergic record; in 
those who had worked for the last six years, and those who had done so for only 
three, and in workmen who labored at — 14 ( 
3 C. (4+ 26.6 F.). 
Over 80 per cent of the patients with allergic symptoms had a positive eosinophilic 
index. The symptoms exhibited by the patients with allergy to cold could be 
partially or totally counteracted by treatment with antihistaminic drugs. 


(+68 F.) and also in those at 
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Curoxic Putmonary GrancLomMatosis iN Resioents or A COMMUNITY NEAR A 
3ERYLLIUM PLANT: Tueree Avuropsten Cases. C. Cuesner, Ann. Int. Med. 


32:1028 (June) 1950 


Chesner presents the histories and necropsy reports of three cases of chronic 
pulmonary granulomatosis occurring in residents near a beryllium plant. The 
chief autopsy findings were confined to the lungs. The microscopic sections showed 
a nodular and diffuse granulomatous lesion replacing the lung parenchyma. The 
patients died of pulmonary insufficiency with right-sided heart failure. 

Spectrographic analysis of the lung ash in case 1 revealed the presence of 
beryllium. Beryllium was recovered from the tissues in cases 2 and 3. Such a 
recovery of beryllium would only indicate that the individual had inhaled beryllium 
during life. Beryllium analysis should be done on autopsy material from persons 
who have been living in areas where beryllium plants are located and who have 
no history of chronic pulmonary granulomatosis. This might help in a determina- 
tion of the relationship between exposure, the finding of beryllium in the tissue and 
disease. 

The author reviews the histories of 11 cases of delayed chronic pneumonitis 
which occurred near a plant in which beryllium was processed 

Seven of the 11] patients did not work with beryllium or its compounds. There 
were three deaths, all in the neighborhood group. One of those who died, a woman, 
lived about three miles from the beryllium plant where her husband was employed 
for an eight week period. She did not handle his work clothes \ worker who 
suffered from chronic chemical pneumonitis lived at the home of another member 
of the group of three who died Che third member of the fatal group lived next 
door to a man employed as a sweeper in the beryllium plant and used bags brought 
home from the plant for dish cloths. One of her two children is being followed up 
for possible chronic pulmonary granulomatosis 

Of the four worker cases, none were fatal. One of the patients was employed 
at the beryllium plant for eight weeks in 1941 and left because of acute tracheo- 
bronchitis. His first symptoms occurred in January 1946. The second worked 
for one month early in 1945, until acute respiratory symptoms developed. He 
returned to work in July 1945, and again acute symptoms developed. The onset 
of the chronic disease was in October 1947. The third worked in the plant for six 
weeks in the summer of 1941, His earliest symptoms were in December 1944. 
The fourth patient was employed in the laboratory of the beryllium plant from 
November 1943 to ‘February 1944, a total of twelve weeks. Her chronic illness 
dated from August 1946 

Sampling of air in the proximity of the plant revealed a minimal contamination 
for only a short distance 

The four workers in whom the chronic type of occupational pneumonitis devel- 
oped represented but a small portion of the total number employed. 


Diseases CoMMONLY ENCOUNTERED IN Tosacco Factories: Metuops or MInNt- 
wizING Trem; Preciminary Report. J. S. Santmian, A. A, Gorospr 


and J. D. MeXez, J. Philippine M. A. 26:116 (March) 1950. 


Four cigar and cigaret factories in Manila were inspected; and the annual 
reports on the physical examination of employees and laborers were studied. 

It was found that diseases of the eye, nose and throat, dental caries and diseases 
of the gums, and pulmonary tuberculosis were comparatively frequent. 

The chemical constituents of tobacco and tobacco dusts, which are poisonous 
and irritant, may play an important part in the causation of the disorders of the 
unprotected eye and nose. 
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The authors feel that the pulmonary tuberculosis occurring in tobacco 
cigaret industries may be attributed to social and environmental conditions rather 
than to the action of tobacco dusts. Although the form of pneumonoconiosis known 
as tobaccosis may not develop among cigar and cigaret workers, dusts from 
extraneous sources should be eliminated as far as possible, because they may act 
as bacilli carriers. Some of the methods generally employed to minimize the 
inhalation of dust are unsuitable for cigar factories—for instance, the use of water 
to dampen the dust is impractical because the aroma of the tobacco may be 
destroyed. Respirators and helmets are not convenient; however, the use of 
exhaust systems can be recommended in tobacco factories 


Skin Lestons Due to HANDLING oF OR TREATMENT WITH STREPTOMYCIN. 
K. H. ScuArer and E, OprerMannx, Deutsche med. Wehnschr 71491 
(Dec. 9) 1949. 


Schafer and Oppermann discuss skin lesions occasionally observed in physicians 
and nurses who handle streptomycin or in patients who have been treated with 
the drug. The dermatitis usualy involves the hands and occasionally the region 
of the eyes; in severe cases it may involve extensive areas of skin. One may 
prevent such attacks or may reduce their intensity after they have developed 
by wearing rubber gloves and goggles while handling streptomycin. In severe 
sensitivity it may be necessary to avoid all contact JAMA 


PATHOGENESIS OF SiLicosts (ULTERIORI OSSERVAZIONI AD UNA RIELABORAZIONE 
AMERICANA DELLA IPOTESI PIEZOELETTRICA DI VELICOGNA SULLA PATOGENESI 
DELLA SILIcos!). Luror PARMecGIANI, Med. d. lavoro 41:124 (April) 1950. 


An exposé is made of a series of objections against the researches of Evans, 
who has continued the piezoelectric hypothesis on the pathogenesis of silicosis 
already proposed by Velicogna in 1946, and already criticized in 1947 by the 
writer himself. In his publications Evans neglects many important conditions, 
such as the granulometry of dust, the methods of histological staining, the 
electric power of the field, the fundamental frequency of crystals, the secondary 
heating to the dissipation of electric power. Electromagnetic fields corresponding, 
even distantly, to those employed by Evans are never found in nature. The electric 
loads of energy potentials of organs have no fibrogenetic effects, although they 
are greater than those considered The insulating properties and mechanical 
resisting properties attributed to fibrous tissue have not been proved. It is 
unlikely that only one pathogenesis may apply to the most varied fibrous tissues, 
which often belong to phases of different evolutions. The various hypotheses of 
Evans on the sclerogenous action of piezoelectric dust are discussed and criticized, 
and especially the hypothesis that certain substances may acquire piezoelectric 
properties only at the molecular level. In regard to the hypothesis of the 
piezoelectric pathogenesis of silicosis, the writer objects that the crystalline particles 


inhaled may provoke only very small piezoelectric effects, and that they may 


receive in the organism only very small hydrostatic stimuli; the electric potential 
is dispersed in the cellular and interstitial fluids; the dust is placed in the tissue 
without orientation, and consists of very irregular fragments which are not 
well suited to piezoelectric effects; very small electric phenomena are much 
diffused in the organisms; silicotic fibrosis does not appear in close contact 
with silicious dust; silicosis also appears in noncontractible organs and favors 
the better protected areas of the lung; crystobalite, which is not piezoelectric, 
is perhaps even more pathogenic than quartz 


AurHor’s Enciisu SumMAryY. 
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Industrial Toxicology 


Succestep Maximum CONCENTRATION OF INsoLusLE Uranium 
Comrounps in H. C. Honore, H. E. STOKINGER, W. F. Neuman, 
W. F. Bare and A. E. Branvr. Pp. 15. Atomic Energy Commission 
Document 2784, nd. Decl. Dec. 22, 1949. 


At the end of a year’s exposure to atmospheres containing uranium oxide at 
6 concentrations averaging about 10 and | mg. U/M.* respectively, the uranium 
content of lung tissue and of pulmonary lymph nodes was as follows: 


Uranium Content 


Air Content Dog Lung Dog P.L.N Rat Lung 

(mg.U/M.*) /Gm.) (ug./Gm,) (ug./Gm.) 
10 950 2,500 300-600 
1 116 198 50-100 


By a process of interpolation, it is predicted that if conditions comparable 
to those in the experiments were maintained, except that the dust concentrations 
were lowered to 500 or 50 #g.U/M.5, the uranium content of lung tissue and of 
pulmonary lymph nodes would be as follows: 


Assumed Predicted Average Uranium Content 


Air Content in Lung or Pulmonary Lymph Nodes 
(ug.U/M.*) (xg./Gm,) 
500 50 to 120 
6% 12 


The uranium tolerance for tissue (considering uranium as an internal @ radiator) 


s calculated to be of the order of 25 ug.U/Gm. fresh tissue Jased on the 
: predicted uranium deposition in lung tissue and in pulmonary lymph nodes and 
on the calculated uranium toelrance for @ radiation, the maximum 
concentration ts_ tentatively proposed as 100 ug./M® 


probable safety factor of two to five fold 


allowable 
This concentration has a 
From the few available analyses of 
dogs and rats exposed for one year to 10 mg./M as UOs and for an additional 
year to 2 mg./M.® as uranium nitrate, the biological half-life of UO dust particles 
in the lung is calculated to be of the order of two to four months Only short 
term (30 day) exposures to UO, dusts of controlled particle size are available 
These show a marked correlation between decreasing particle size in the range 
of 2 to 0.5 microns and increasing lung retention of uranium. Large particles 
(2) inhaled at 80 mg./M.? gave rise to an average lung content of about 
150 wg.U/Gm., whereas small particles (0.5) at the same concentration produced 
an average lung content of over 1,200 ug.U/Gm. Studies similar to those on 


UOs were made on animals exposed to UF, at 3 and 05 mg./M.3, 


respectively. 
No such high uranium values in lung and in pulmonary lymph nodes were found 
tor UF, although this tissue showed unquestionably larger uranium contents 
than followed an exposure to U¢ Ye NOs)2 at 2 mg./M.. The insoluble UO, 
and, to a much lesser degree, UF, tend to accumulate in the lung when animals « 
breathe such dusty atmospheres. A small amount of uranium gets into the body 
fluids and is deposited in the skeleton or is excreted via the kidneys and the urine. 
The bone and kidney uranium contents are entirely comparable in magnitude 
after dust exposures to 10 or 1 mg.U/M as UO. to 3 or 0.5 mg.U/M.® as . 
UF, or to 2 mg.U/M.3 as UONOs)s. Studies of the chemical toxicity of 
COs, UF,, high-grade ore, and UsOx have been summarized and tabulated. Eight 
30-day studies are reported for various air concentrations of UO, five such 
studies on UF, three on high grade ore. one on U:0,, 


and five on control groups 
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Two year-long experiments have been conducted on UOs dusts and two on 
UF, dusts; a single chronic control group has been examined in exactly comparable 
ways. From the standpoint of chemical toxicity, the suggested maximum allowable 
concentration range of 200 to 250 ag./M.* in each case allows a reasonable 


margin of safety. ApApPTATION OF NucLEAR Science ApsTRACTS 


PoLAROGRAPHIC DETERMINATION oF Leap 1s Urine. R. W. R. Baker. Biochem 
J. 46:606 (May; 1950. 


According to Baker, most of the methods that have been proposed in recent 
years for the determination of small amounts of lead are based on colorimetry 
and the use of dithizone. For microdeterminations of metals the methods of 
polarographic analysis are attractive, since they are simultaneously qualitative and 
quantitative, and the diffusion currents from which values are obtained can be 
measured accurately and reproducibly. Since extraneous lead is the only substance 
which can contribute to the reagent blank, the latter is generally smaller than 
would be found in a colorimetric method, which may also be less specific 

Procedures for the polarographic determination of lead in urine were described 
by Bombach and Cholak in 1941, Reed and Gant in 1942 and Weber in 1947 
Bombach and Cholak introduced a stage of electrolytic separation, and each of 
the three methods involved dry ashing at high temperatures; with the two methods 
described in this paper it has been possible to reduce the time taken for each 
determination, to avoid dry ashing and to use less specialized equipment than is 
demanded by the above authors, while considerably improved accuracy and sen- 
sitivity are attained in a special modification 

In the rapid but rough method A a precipitate of calcium phosphate is formed 
in urine, separated, washed, dissolved as completely as possible in citrate solution 
and the lead determined polarographically 

In a more accurate procedure (method B) calcium is precipitated as oxalate 
at pu 4.5, the solid ashed with perchloric acid and the calcium precipitated from 
alkaline solution as phosphate, which dissolves completely with the lead im citrate 
buffer. The second precipitation of calcium, as phosphate, was employed, since it 
was difficult to buffer the ashed perchlorate solution reproducibly and with 
sufficient accuracy without increasing the volume to an undesirable extent 

The choice between methods A and B depends primarily on the nature of the 
urine under examination. With some samples the final undissolved materials found 
in the quicker method have ben very small, and good results were obtained 
In other cases the more exacting procedure had to be followed, since the insoluble 
residues were larger 

The manner in which the methods were applied in cases of suspected lead 


intoxication are described 


ADMINISTRATION OF BAL In Serentum B. Betocorsky, Proc 
Soc. Exper. Biol. & Med. 72:196, 1949 


Sodium selenite equivalent to 2.2 mg./Kg. of selenium was injected intraperi 


toneally daily in rats. Simultaneous injection of 15 mg./Kg. of dimercaprol (BAL) 
prevented the liver damage usually produced by selenium compounds but increased 
the damaging action on the kidneys and did not prevent death 


L. E. Girson (Chem. Abstr.]. 
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Tissue Stemes in DDT Hanpters. W. J. Perry and L. J. Bopenzos, U. S. 
Nav. M. News Letter 18:23 (Feb. 24) 1950 


No DDT (2,2-bis[parachloropheny]]-1,1,1-trichloroethane) was found in fat, 
blood, urine or feces of 16 men who had been exposed from six months to three 


years in occupations where contact is frequent, including compounding and mixing 


and the dissemination of solutions by fog generators, knapsack and power sprayers, 
and hand-operated dusters 


It is concluded that handlers utilizing normal precau- 
tions show neither symptoms of poisoning nor any accumulation of DDT in the 
body. These results agree with general experience in the Marine Corps. Adequate 


personnel protection, adherence to practices recommended for use, careful indoc- 
trination of exposed individuals and rotating such individuals through varied duties 
have been in part responsible for the small number of cases of intoxication known 
to date in this organization 


Exposure to D, Axperson and M. A. Kuorram, Brit. M. J. 2:1132 
(June 12) 1948, 


The authors examined 32 men who had been 


working with DDT for nine 
months at Abadan, Iran. Some of these men were engaged in spraying houses 


with a kerosene solution of DDT (3 to 4 per cent), and were exposed to skin 


absorption and inhalation; others were spreading an oil solution (2.5 per cent) on the 


surface of the water as an antilarval measure, and were exposed to skin absorption ; 
others were engaged in crushing and dissolving DDT, and were exposed to skin 
absorption. The examination included clinical tests and examination of urine for 
organically bound chlorine. A group of 36 sanitary workers were examined as 
controls 


Most of the tests were negative, and the only feature which may have been 
due to DDT was tremor of the hands in nine of the exposed group (no one of the 
controls), but it was not possible to exclude bias. No organically bound chlorine 
was found in the urine. 


The authors therefore agree with previous workers who have found DDT 
safe to work with, but they draw attention to the toxic properties of kerosene 
and advocate increased use of emulsions where these are practicable. 


Witcocks Hye.]. 


Disease AND INyuRIES CAUSED BY 


Chir. 75:414, 1950 


Hyprorivortc Acip. E. Beck, Zentralbl. f 


Beck presents the case of a woman who had used hydrofluoric acid in the 
etching of glass. She had used mostly dilute solutions of hydrofluoric acid for her 
work, but one day she had used the acid undiluted Absorbed in her work, 
she had not noticed that the acid had run along the wooden handle holding a 
saturated cotton plug and had reached her fingers. Not aware of the fact that 
contact with the undiluted acid would cause serious injury, she had let a nurse 


apply an ointment bandage and had gone home. Because of increasing pains, 


she had gone in the evening of the same day to the accident department of a 
hospital, Here again an ointment bandage was applied. On the following day, 


24 hours after the exposure, the woman came to the author's clinic. Here she 
was treated according to the suggestions made by Haar in 1949. Furthermore, 
the Institute of Occupational Hygiene in Berlin suggested that a 20 per cent 
solution of magnesium sulfate and a 10 per cent solution of calcium gluconate be 


injected around the lesion. These injections were made alternately after the 
necrotic tissues had been removed, but despite this treatment the lesion extended 
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farther and the patient complained of unbearable pains, which were only slightly 
reduced by analgesics The necrosis advanced to the proximal phalanges of the 
two involved fingers. The mummified terminal phalanges and the necrotic tissue 
were removed after seven weeks, when swelling developed suddenly Healing 
finally took place after that 

[he author says that although the lesion may at first appear to be harmless, 
injections of calcium gluconate should be made around it at once in order to 
prevent further spreading, Magnesium sulfate is less effective 


Medicine and Surgery 


Carson MOoNoXipE ANOXIA INTRAVENOUS ADMINISTRATION OF F'ROCAINE 
HYDROCHLORIDE IN THE TREATMENT OF AcuTE Curonic Errects. J 
W. Ray and N. W. Brockman, J. A. M. A. 142:1054 (April 8) 1950 


Thirty-three patients affected by carbon monoxide anoxia were studied 
Iwenty-three received procaine hydrochloride intravenously because they failed 
to improve spontaneously within the period of observation Seventeen of 
these 23 patients made a rapid recovery during or soon after this injection. Six 
who were treated long after exposure or had serious complications failed to recover 


ADAPTATION oF AUTHORS’ SUMMARY 


TRANSFIXION BY A Muck Fork. Curistopuer Cummins, Brit. M. J. 2:198 
(July 22) 1950. 


The treatment of this accident, which is not uncommon in agricultural workers, 


is discussec 
s discussed B. H. Amour, Cambridge, Mass 


Environmental Conditions 


ENVIRONMENTAL HEALTH AND THE AGING PopuLation. M. A. Ponp, Am. J 
Pub. Health 40:27 (Jan.) 1950 


The increase of the average span of life has introduced a number of problems 
concerning environment in relation to- aging people. Among those discussed are 
housing, environmental cancer, accidents, and care of the chronically ill, but 
atmospheric pollution is one of the most important. In the Donora, Pa., disaster 
and in the severe fog at about the same time, practically all the increase of 
sickness and death occurred in persons over 45; at Donora all the fatalities occurred 
to persons over 52, with an average of 65 years of age [his and similar 
experiences bring up the question whether older people are much more sensitive 


to atmospheric conditions; also, what specific air pollutants are most significant. 


Inpust. Hys. Dicest 


Puysiotocic EXAMINATION oF THE Errective Temrerature N. 
MAN, T. Inouye, R. W. Keeron and M. K. Faunesrock, Heating, Piping and 
Air Conditioning 22:157 (Jan.) 1950 


Physiological measurements were used to study the response of 15 subjects 
to two different ambient environments having the same effective temperature 
Measurements included skin and rectal temperatures, evaporative heat loss, 
pulse rate and thermal sensations. The results suggest that except for correction 
at the higher temperatures the present effective temperature index is adequate for 


subjects in the dynamic state, wherein subjects passed back and forth between 
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conditioned rooms and experienced instantaneous thermal impressions. However. 
for subjects in a steady state, the present effective temperature index places too 
much emphasis on the influence of relative humidity for the range of ambient 
conditions studied. 


ConpeNSeD FROM AUTHORS’ SUMMARY. 


HEARING oF AIKLINE PILors: 
Med. 20:418 (Dec.) 1949. 


Ten Year Stupy. K. M. Simonton, J. Aviation 


In this study of the audiogram of 47 airline pilots, taken at intervals of 10 
years, the loss of hearing of 3% amounted to 15 or more decibels in one or more 
frequencies. The majority of these losses were recorded for frequencies of 
4,090 cycles per second or higher. Nine pilots had a loss of 15 or more decibels 
in the frequencies of normal speech, that is, 512 to 2,048 cycles per second. 
Four pilots had a final threshold of hearing which was greater than 30 decibels 
for one or more of the frequencies of speech in one or both ears. The author 


concluded that the data obtained confirm the opinion of other authors that 
the loss of hearing attributable to flight is not a serious problem. The data 
also suggest that an individual pure tone audiogram may form the basis for 
an estimate of future hearing loss. The threshold audiogram taken in quiet 
surroundings is not a good index of the efficiency of the pilot’s hearing when in 
flight. Tests of hearing for the spoken voice and the directional radio beam 
delivered by earphones and conducted against a background of noise simulating 
that present in the cockpit of an airplane in flight would be a more effective 
method of estimating the efficiency of a pilot's hearing under flight conditions. 


J.A. M.A 


SMOKE AND FuMES ABATEMENT IN THE OiL INpUstrY. W. L. Stewart Jr 
Proc. Smoke Prevention A. America 42:35, 1949 


Although the true nature of “smog” is not well understood, the oil refineries 
around Los Angeles have endeavored to decrease atmospheric pollution. The 


evolution of sulfur dioxide has been greatly reduced by the substantially complete 


removal of hydrogosulfuric acid from gases burned at the refineries; further 


steps have been taken for dust and smoke control and the avoidance of water 
pollution 


R. Ryan [Cuem. 


Fever Eptoemic tx Worksnope of Swiss Feperar Rarcroaps 
\LTSTETTEN ; EPIDEMIOLOGY AND SYMPTOMATOLOGY OF Q Fever. G. BRACHER, 
Praxis 39:253 (March 23) 1950 


Bracher reports on an epidemic of Q fever which occurred among the employees 
ot a workshop of the Swiss Federal Railroads in the fall and winter of 1948. 
The attending physicians made diagnoses of grip, bronchitis and atypical 


pneumonia in most of the cases, and 90 such cases were notified. Laboratory 
examinations of specimens of serum were carried out in 60 of the 90 cases 
Positive complement fixation reactions for Q fever were observed in 14 cases. 


rhe railroad premises were in the immediate neighborhood of the premises 
of the fat and skin utilization plant of the city of Zurich and of a slaughterhouse 
and a cleaning station for stockcars annexed thereto. The slaughterhouse 


workers cleaned the stockcars with water hoses. It is suggested that infected 


material was washed from the stockcars and fell to the ground, where it dried. 
In the form of dust it was carried by the wind into the workshop of the railroads. 


Examinations of the slaughterhouse personnel and of the personnel of the 


fat and skin utilization plant showed that positive complement fixation reactions 
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for Q fever were observed much more frequently in persons who had contact 
with live stock than in those who only handled the skins of the slaughtered 
animals. A positive complement fixation reaction for Q fever was observed 
likewise in five of seven railroad employees who in March 1949 had loaded 
cattle in stockcars and who were absent from work because of pneumonia, 
pleurisy or bronchitis. The risk of infection, therefore, is much greater for 
persons who are in contact with live stock 

In the cases reported, Q fever ran a benign course. The average duration of 
the incapacity for work was 44 days 


Determination of Air-Borne Contaminants 


Dirrusion or Stack Gases IN Stas_e Morton L. Baran, Atomic 
Energy Commission Unclassified Document—703, no date, 1 page 


The document is in abstract form; it is reproduced below in its entirety 

“Smoke plumes emitted from elevated sources during inversion conditions and 
characterized by negligibly small settling rates remain aloft for many miles over 
fairly flat terrain. Photographs of oil-fog plumes taken at the Brookhaven National 
Laboratory are presented to show the nonisotropic character of diffusion during 
conditions of strong stability 

“Since relatively rapid dilution occurs within the first few meters of a stack, 
the diffusion problem is treated as a two-phase problem. The first phase may be 
termed the adrodynamic phase, the second phase, the meteorological phase 

“The classical diffusion equation is re-examined for possible application in the 
inversion case. If concentrations of the effluent within the first one or two 
kilometers of the source are desired, it is desirable to treat the source as an area 
source of finite concentration rather than a point source of infinite concentration.” 


Nuctear Science ABSTRACTS 


ESTIMATION OF CARBON Monoxtve. L. T. Mixcuts, Gas J. 260:719, 1949 


The presence of CO in the atmosphere can be determined by aspirating a portion 


oft the air to be tested through a glass tube containing three columns of silica gel, a 


central column containing a palladium salt and two outer columns of the pure gel. 
which act as filters, and also ensure that the gas sample has the correct degree of 
humidity when it reaches the sensitized column The tube can be used for two 
tests, one sample passed one way and another the other. by use of a double 
aspirator the correct volumes of air are drawn through the tube. The length of 
darkening of the sensitive salt is measured with a rule 


P. J. Wirson ja, [Chem. Abst.] 


Pur Evecrrostatic or Dust CLoups anp Powpers \. R. 
and F. J. Litwettyx, J. Soe. Chem. Ind. 69:173 (June) 1950 


The electrostatic ignitibilities of a number of varied substances in the form of 
dust clouds or powders have been determined under a variety of conditions; the 
work is divided into three parts. Results for dust clouds of magnesium, aluminum, 
ferromanganese, zinc and silicon are given; under certain circumstances granular 
aluminum presents an electrostatic hazard of the same magnitude as magnesium. The 
minimum condenser energies required for the ignition of dust clouds of tetryl, acaroid 
resin, polymethyl methacrylate, sugar and sublimed sulfur are 0.012, 0.017, 0.5, 
0.009 joule, respectively; the effect on these ignitibilities of including a resistance 
in the discharge circuit and of varying the size of the capacity is discussed. The 
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electrostatic ignitibilities of guncetton and cordite in the dry state are 0.012 and 0.10 
joule, respectively. The effect of moisture content on the ignitibility of guncotton 
and the effect of particle size, nitrogen content and the size of the discharging 
capacity on the ignitibilities of nitrocellulose, guncotton and cordite are discussed 


Avutuors’ SUMMARY. 


DETERMINATION OF URANIUM IN Atk Dust SampLes BY ALPHA COUNTING 
Mernops. Joun H. Hartey and Everyn Jerrer, New York Operations 


Office Report no. 94 (8 pages), Dec. 7, 1949 


Chis report describes the handling of air dust samples counted in the Analytical 
Laboratory, Health and Safety Division of the New York Operations Office. An 
outline is given of the counting procedure and calculations involved in obtaining 
results of the desired accuracy. The present established tolerance for uranium in 
air has been set at 70 disintegrations/min./m.* This corresponds to approximately 
50 #g./m.* for U*5* or natural uranium only. Uranium dust samples are generally 
taken on the 1% in. Whatman no. 41 papers. Either parallel plate or scintillation 
counters are used for counting the samples 


Nvuciear Science ABSTRACTS, 


DeTERMINATION OF SULFUR Dioxipe AND Dioxipe Arr. 
PotezHary and V. V. Grerna, Gigiena i sanit. no. 11:26, 1949. 


N. G 


If H.S ts absent, the air sample is aspirated through 0.1 normal KOH orNaOH, 
oxidized by 1 per cent HeO, and normal HNOs, and treated with Pb( NOs), in the 
presence of EtOH, with subsequent colorimetric comparison with a standard scale. 
If H.S is present, the absorbing solution is 5 per cent KC1Os. For NO, determin- 
ation the sample is passed through 8 per cent KI solution, and the color is developed 
by diazotization of sulfanilic acid and immediate coupling with 1-naphthylamine in 
the presence of NasSO,; color comparison is made with a standard set of color 


samples. 
G. M. [Cuem. Ansr.] 


Ventilating, Air Conditioning and Engineering Control 


Genera Aspects oy METEOROLOGY IN THE Atk Po_LuTION Norman R. 
Beers, Atomic Energy Commission Unclassified Document—684, no date, 
1 page 


Che document is in abstract form; it is reproduced below in its entirety. 

“Progress in stack meteorology, a branch of meteorological engineering, has 
been made by clearly demonstrating that the earth’s atmosphere is not an infinite 
sink into which man may pour an unlimited quantity of pollutant. With a given 
array of sources and effluent rates, the pollutant that may be disposed of [by dis- 


charging it] into the atmosphere depends on the weather and on the amount of 
pollution that is “tolerable” or otherwise permitted, not merely in the immediate 
vicinity of the source but sometimes for distances of many miles. Outstanding 
weather examples are briefly discussed. Meteorological control, as established by 
Hewson at Trail, B. C., and Beers and co-workers at Brookhaven, illustrates the 
possibilities in this new field, Stress is laid on the fact that in application specific 
studies are required for individual sites and polluting sources, and that the meteoro- 
logical engineer must supply in advance the best possible information of the effect 
of weather on the operation or activity at hand. This requirement means that 
meteorological engineers must be proficient not only in the accepted field of “pure 
meteorology” 


but must also become proficient in the operating practices of his 


1 
| 
4 : 
: 
| 
| 
~ 


ABSTRACTS FROM CURRENT LITERATURE 763 


client, and capable of interpretation and explanation as needed for an effective 
and efficient operation. A vast new field is opening with the present necessity to 


obtain a clean atmosphere.” : 
1 Neuciear Science Apstracts 


\ Note ON THE OccURRENCE AND ELIMINATION oF FORMALDEHYDE FUMES FROM A 
Bake-Laporatory ATMOSPHERE D. K. Cunsnincuam and HiynKa, 
Cereal Chem. 26:497, 1949 


The color reaction of Schryver’s reagent, together with absorption spectra, 
applied to the baking-laboratory air, concentrated by scrubbing, and the absence of 
irritant odor on replacement of the open-element nichrome resistance wire indicate 
the noxious fumes during the baking were due to HCHO, formed from the EtOH, 
vaporized from the bread, catalyzed by the nichrome wire 


V. Munsey [Chem. Abst.] 


Practica, Dust Controt 1x Metan Mines. W WitttaAmMson and I 
SHucert, Mining Eng. 187:86 (Jan.) 1950 


The paper covers the different phases of dust dissemination in the Butte mines, 
and methods of control. The main hoisting shaft, working places, level headings, 
raise headings and stopes are considered separately, and a combination of ventila- 
tion and wetting is advised for each. Standardization of preventive methods is 
recommended for groups of mines under the same management. Midget impingers 
and konimeters are used for sampling. Survey methods are discussed 


INpUsTRIAL HyGrene Digest 


Unrr Acto Must Separators FoR PLATING Room User BENJAMIN FEeINER, 
W. J. Burke and Samurt. Moskowrrz, Month. Rev. New York State Dept. 


of Labor 29:21 (June) 1950 


A new type of acid mist separator is described. Contaminated air enters the 
cylindrical unit through a concentric duct, passes through a spray and then through 
a fan which throws the spray out of the air stream, the air leaving the cylinder 
tangentially. The cleaned air is returned to the working area. The acid mist is 
removed by impingement and by centrifugal action. Tests ona chromic acid plating 
mist indicated an efficiency of 99.2 per cent by weight at optimum spray condition 
(0,003 gal. of water per cubic foot of air [0.4 L. per cubic meter]). The total flow 
of air was 40 per cent of the rated capacity at this condition. 


Gienn A. Jounsonx, Boston 


ENVIRONMENTAL WARMTH AND HuMAN Comrort. T. Beororp, Brit. J]. Applied 
Physics 2:33 (Feb.) 1950 


The requirements for a pleasant and invigorating indoor environment are 
summarized as follows: 1. \ room should be as cool as is compatible with comfort. 
2. There should be adequate air movement but no local drafts. At the temperatures 
commonly maintained in British buildings during cold weather air speeds much 
below 20 ft. (6 M.) per minute tend to cause feelings of stuffiness, while distinctly 
higher speeds are desirable in warm weather. 3. The air movement should be 
variable rather than uniform and monotonous. 4. The relative humidity of the air 
should not exceed 70 per cent and should preferably be well below that figure. 
5. The mean temperature of the solid surroundings should preferably be above 
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the air temperature 


6, The air at head level should not be distinctly warmer 
than that near the floor, and the heads of the occupants should not be exposed to 
excessive radiant heat. 


SUMMARY. 


Accidents and Their Prevention; Protective Equipment 


EvALUATION oF Function Putmonary Disease sy Puystococic Tests. 


H. L. Morrey, Pennsylvania M. J. $3:119 (Feb.) 1950. 


The significance of various types of physiologic measurements in the evaluation 
of pulmonary function impairment in anthracosilicosis is discussed. No character 
istic pattern was observed in the physiologic test measurements which would 
Lastinguish anthracosilicosis occurring in the anthracite and bituminous miners 
In both groups individual cases exhibited marked variations in the degree of 
involvement of, the various factors, No single physiologic test was adequate in 
evaluating pulmonary function impairment in anthracosilicosis, and the chest roent- 
genogram was poorly correlated with the functional changes in many cases. 
Physiologic tests of pulmonary function provide valuable information to supplement 
the usual clinical and roentgenologic examination for the appraisal of disability 


AvuTHor’s CONCLUSIONS 


Report or H. M. Cuter or Mines ror rue Year 1948, Lonpon, His Majesty's 
Stationery Office, 1950. 


In British coal mines accidents continue to decline in number. In the first 
20 years of this century fatal accidents averaged 1,200 a year. In 1948 the record 
low figure of 408 fatal accidents was reached. The Chief Inspector emphasizes 
that the demands of increased production do not conflict with higher standards 
of health and safety. 

The two main sources of accidents are haulage and falls of ground. Most of 
the accidents due to these causes were primarily due to human failure or to 
defect of appliances or methods. Officials as well as workmen break safety rules 
and take unnecessary risks 

At the beginning of 1948 new regulations concerning the support of roof and 
sides came into operation. These require more effective and systematic support 
throughout the underground workings of coal mines and mark an important step 
in the direction of greater safety 

No major explosions occurred during the year. Of the seven that did occur, 
tour were due to smoking. Relative freedom from firedamp often results in lack of 
attention to ventilation 

Between 1938 and 1948 accidents due to shot-firing increased by 57 per cent, 
owing to the increased number of shots fired for a given output. The vast 
majority of the casualties were due to the fact that the persons concerned did not 
take proper shelter when shots were fired 

Of the 406 serious accidents caused by contact with conveyors most were due 
to inadequate fencing. In 123 instances the fencing had been removed, and in 146 
it was msecure or defective 

More effective distribution of first aid equipment underground is being secured. 
There are now 660 mines, with well over a half million men within a scheme 
under which morphine may be administered by selected and specially trained first 
aid men. Mostly the morphine is yet stored on the surface, but the keeping of 
morphine at suitable sites underground is favored. 
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Dust suppression measures have been developed which, if properly applied, 
could insure that in many mines there would be little likelihood of men contract- 
ing pneumonoconiosis. In other mines attention to methods of mining is needed 
so that dust formation is reduced THomas Beprorp, London 


Radioactive Substances and X-Ray 


Activity of Various lontzinc Raptations 
ZrrKLe, Am. J. Roentgenol. 63:170 (Feb.) 1950 


Raymony E 


A discussion is presented on the problem of additivity of various types of 


ionizing radiations. A summary is included which outlines the degree of additivity 


found in various experiments by the author and others through combinations of 
1, 8, ¥, fast-neutron and roentgen rays on the mouse, bean roots, Drosophila 


eggs, Drosophila pupae and the human skin. It is concluded from the analysis of 


these studies that incomplete additivity of two types of radiation indicates some 


difference in the mechanism of action of the radiations. Complete additivity 


indicates that the mechanisms of action of the radiations are identical in their most 


essential feature, the promotion of the same determinative events (one of a 


succession of unknown relevant events leading to the production ef the known 


biological effect) but are not necessarily alike otherwise. It is concluded that 


it is probably wise to assume that additivity of fast neutrons and gamma rays 
is the complete type ; . 
NUCLEAR SCIENCE ABSTRACTS. 


Tue Acute Rapration SyNpRoME IN MAN SHIELDS 


Warren and Joun 
Z. Bowers, Ann. Int. Med. 32:207 (Feb.) 1950 


The pathogenesis, histopathology, symptomatology, clinical course, laboratory 
findings, complications, sequelae, therapy and prognosis of the 


acute radiation 


syndrome in man are discussed lables are included which demonstrate the 


variation in the sensitivity of the tissues of the human body to ionizing radiations 


and variations in sensitivity between species; such concepts of the mechanism 


of the effects of radiation on the body as the cell hydration theory and the 
target theory are outlined. Cellular, stromal and vascular effects of the radiation 
are noted, and the prominent manifestations of the syndrome (asthenia, diarrhea, 
nausea and vomiting, mucosal ulcerations, epilation, fever and tachycardia are 
correlated with three types of radiation illness seen: the fulminating form (most 
severe), the hemorrhagic form, and the pancytopenic form; hematological responses 
and bacterial infections are discussed along with such sequelae as possible mutation 


effects and neoplasia. It is stated that the treatment of individuals exposed to 


damaging amounts of ionizing radiation is at this date supportive and nonspecific, 


there being no known specific agent which will ameliorate the injury. Such 


agents as folic acid, toluidine blue, rutin, protamine, adrenal cortex extract and 
parenteral therapy (for the correction of aberrations in blood electrolytes) are 


mentioned. Patients in whom the fulminating form of the radiation syndrome 


develops are concluded to have lethal amounts of radiation. However, those 
patients exhibiting the hemorrhagic and pancytopenic forms, with consequent 
delayed radiation effects, are said to have received either lethal amounts or 
sublethal amounts and a certain proportion can he expected to survive. 
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Practica Aspects or Mepicat. Supervision. Katherine Proc. 
Roy. Soc. Med. 62:923 (Nov.) 1949, 


Some measures by which personnel may be protected from roentgen radiation 
amd radioactive isotopes are considered and discussed. Distance and proper 
shielding are noted as the two most generally employed and effective protective 
factors; ventilation, area monitoring, individual monitoring and personnel education 
are also stressed. Laboratory tests by biochemical and counting methods are 
considered an essential part of any protection program. It is concluded that with 
careful control and monitoring the dosage of ionizing radiation can be kept 
to 0.1 r/week; such protection has been afforded at the Atomic Energy Research 
Establishment at Harwell, England 
ADAPTATION OF 


Nuc ScireNCE ABSTRACTS. 


Tentative Dose Unrrs ror Mixev Raptations. H. M. Parker, Radiology 

$4:257 (Feb.) 1950. 

This report discusses dosage units for mixed radiations and concludes that 
the energy absorption dose in irradiated tissue should be stated in ergs/Gm. 
in scientific reports. In therapeutic and other practical applications, the use of 
a practical unit, the rep (roentgen equivalent physical), an energy absorption 
dose of 93 ergs/Gm., allows a reasonable transition from previous experience in 
dosage statements in roentgens, It is claimed that under simplifying conditions 
the combined effect of mixed radiations can be evaluated in a common unit, 
the rem (roentgen equivalent man—or mammal); this method incorporates a factor 
for the relative biological effectiveness in the physical statement of the dose in 
rep of each radiation type. Such a device is concluded to be necessary for 
the management of exposures of personnel to mixed radiations, and may be 
useful ultimately in mixed radiation therapy, when the physical dose is more 


precisely stated and knowledge of biological effectiveness factors is improved. 


AvutTuHor’s ABSTRACT. 


Hazarps 


1950 


iN Raptation Work. M. INGRAM, Science 111:103 (Feb. 3) 


The various kinds of radiation and the more common instances in which they 


may be encountered are discussed briefly. The evaluation of possible radiation 


hazards is one of the most important aspects of health protection in radiation 
work. This requires a knowledge of the types and intensities of the radiations 
involved and of the nature of the exposures and an appreciation of the biologic 


effects of these radiations. The estimation of hematological changes is one of 


the most important methods of detecting radiation damage. Animal experiments 


indicate that under certain conditions there may be delayed manifestations of 


damage from a long series of exposures. Many authorities feel that any amount 
of ionizing radiation may produce hereditable changes and that in any individual 
the effects are cumulative throughout the entire life of the germ plasm. Experience 
has proved that it is entirely possible to minimize radiation hazards if sufficient 


effort is made. Trained personnel, adequate physical facilities for monitoring, 


enforcement of necessary regulations, and shielding are requirements for protection. 
Health protection of radiation workers has been remarkably successful in atomic 


energy installations 
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Book Reviews 


Evaluation of Industrial Disability. By Packard Thurber. Committee for 
Standardization of Joint Measurements—California Medical Association. Pages 
9, with 80 illustrations. Price, $4.00. Oxford University Press, 114 Fifth 
Ave., New York 11, 1950. 


rhis monograph represents the work of a committee authorized by the Council 
of the California Medical Association to develop standardized methods for the 
determination and reporting of restrictions of joint motion in cases of industrial 
injury. The report was subsequently adopted by the State Industrial Accident 
Commission as the required procedure to be followed by all examining physicians 
submitting reports to the Commission. Except for a brief outline of general instruc- 
tions and a check list of subjective complaints, the book is devoted entirely to 
methods of measuritg and reporting individual joint motions. The cervical, the 
vertebral and individual joints of both the upper and the lower extremities are 
covered. The material is arranged so that the left page contains a brief description 
of the joint motion to be tested and the method for reporting the result. Opposite 
the text on the right or facing page is a photodiagram illustrating the text 
instructions. The amount or the range of an individual joint motion is recorded 
as a fraction of the range of motion present in the corresponding joint on the 
opposite side. For example, if the range of flexion of the uninjured elbow is 
found to be 140 degrees and the range on the injured side 120 degrees, the elbow 
flexion is recorded as 120/140. This represents 20 degrees limitation of motion or 
12/14ths of “normal.” Wherever possible all measurements are made with a 
protractor. However, some motions must still be estimated and then reported 
as a percentage of normal, particularly motions of the spine, adduction of the 
thumb, abduction of the fingers, inversion and eversion of the ankle and midtarsal 
mobility 

The nomenclature also departs somewhat from the usual with regard to the 
joints of fingers and toes. These joints are referred to as the distal, the middle 
and the proximal rather than the distal, the proximal and the metacarpophalangeal 
(or metatarsophalangeal) joints. At the end of the book, brief mention is made 
of what should be looked for and reported on in disabilities of the eve and ear and 
in residuals of head injuries. 

This volume is an excellent atlas that describes and illustrates each joint motion 
and how to measure it. For ths reason it should be most valuable to the occasional 
examiner as a reference source However, the method of recording the range of 
motion as a fraction of the presumed normal would of itself be confusing unless 
the Industrial Accident Commission concerned was familiar with it and adopted 
it as a standard procedure, as has been done in California 


Georce F. Wirkins, M.D., Boston 


Dust in Industry. Papers read at the Conference at Leeds, Sept. 28-30, 1948 
Pp. 175. Price, £22s. ($5.88). Society of Chemical Industry, 56 Victoria 
Street, London, S.W.1, 1948 
This volume contains a number of interesting and valuable papers on all aspects 

of dust and fumes in industry. The papers were presented in five sessions 

I. Physical Characteristics and Estimation of Dust. II. and III. Practical Aspects 
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of the Dust Problem (1) and (2). IV. Fire and Explosive Hazards. V. Health 
Hazards 


The information presented in this assembly of papers will be useful to industrial 
hygienists interested in aerosols, air cleaning and the contro! of atmospheric pollu- 
tion. The material presented on performance of air-cleaning devices is an excellent 
summary of data. 


The paper by Fairs and Godfrey is an outstanding example 
and is one of the few papers in recent years which presents actual performance 


data on air cleaners in terms of particle size distribution and nature of the aerosol 
and equipment. 

Some good examples of industrial dust control are given by Marsden and his 
associates, and their article is well illustrated 

The health hazard papers on tetry!l dermatitis, silicosis (by E. J. King), man- 
ganese pneumonitis and arsenical dusts will be of especial interest to industrial 


shysicians, 
Leste Se.D., Boston, 
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